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THREADED CONNECTION FOR EXPANDABLE TUBULARS 
Cross Reference To Related Applications 
[0001 J This applicaUon claims the benefit of the filing dates of: 1 ) U.S. provisional patent 
application serial number 60/499,528, atlomey docket number 25791 .1 37. filed on 
September 2. 2003, the disclosure of which is Incorporated herein by reference. 
[0002] This application is a contlnuation-inijart of PCT application serial number 
PCT/US2003/025716. attorney docket number 25791.129.02. filed on 8/18/2003. which was 
a continuation-in-part of PCT application serial number PCT/US2003/025707. attorney 
docket number 25791 .127.02. filed on 8/18/2003. which was a continuation-in-part of PCT 
application serial number PCTAJS2003/025676. attorney docket number 25791 .120.02. filed 
on 8/18/2003. which was a continuaHon-ln-part of PCT applicatksn serial number 
PCT/US2003/025677.attomey docket number 25791.1 19.02. filed on 8/18/2003. which was a 
continuation-in-part of PCT application serial number PCT/US2003/019993. attorney docket 
number 25791.106.02, filed on 6/24/2003, which was a continuation-in-part of PCT 
application serial number PCT/US2003/010144. attomey docket number 25791.101.02. filed 
on 3/31/2003, which was a continuatfon-in-part of PCT application serial number 
US2003/006544, atlomey docket number 25791.93.02, filed on 3/04/2003, which was a 
continuation-in-part of PCT applicatton serial number PCT/US2002/039418, atlomey docket 
number 25791.92.02, filed on 12/10/2002. 

[0003] This application is related to the following co-pending applications: (1 ) U.S. 
Patent Number 6,497,289, which was filed as U.S. Patent Application serial no. 09/454,139, 
attorney docket no. 25791.03.02, filed on 12/3/1999, which claims priority from provisional 
application 60/111.293. filed on 12/7/98. (2) U.S. patent applicaHon serial no. 09/510.913. 
attorney docket no. 25791 .7.02. filed on 2/23/2000, which claims priority from provisional 
application 60/121.702, filed on 2/25/99, (3) U.S. patent application serial no. 09/502.350, 
atlomey docket no. 25791.8.02, filed on 2/10/2000, which claims priority from provisional 
application 60/119.611, filed on 2/11/99, (4) U.S. patent no. 6,328,113, which was filed as 
U.S. Patent Application serial number 09/440.338. attorney docket number 25791.9.02, filed 
on 11/15/99, which claims priority from provisional application 60/108.558, filed on 1 1/16/98, 
(5) U.S. patent application serial no. 10/169,434, attomey docket no. 25791 .10.04, filed on 
7/1/02, which claims priority from provisional application 60/183,546, filed on 2/18/00. (6) 
U.S. patent application serial no. 09/523.468, attomey docket no. 25791 .1 1 .02, filed on 
3/10/2000. which claims priority from provisional application 60/124.042, filed on 3/11/99, (7) 
U.S. patent number 6,568,471, which was filed as patent application serial no. 09/512.895, 
attomey docket no. 25791.12.02, filed on 2/24/2000. which claims priority from provisional 
application 60/121,841, filed on 2/26/99. (8) U.S. patent number 6,575,240, which was filed 
as patent application serial no. 09/51 1 ,941 , attomey docket no. 25791 .16.02, filed on 
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embodiment, the predetermined portion of the tubular assembly comprises a second steel 

alloy comprising: 0.18 % C, 1,28 % Mn. 0.017 % P, 0.004 % S, 0.29 % SI, 0.01 % Cu, 0.01 

% Ni, and 0.03 % Cr. In an exemplary embodiment, the yield point of the predetermined 

portion of the tubular assembly is at most about 57.8 ksi prior to the radial expansion and 

plastic deformation; and wherein the yield point of the predetermined portion of the tubular 

assembly is at least about 74.4 ksi after the radial expansion and plastic deformation. In an 

exemplary embodiment, the yield point of the predetermined portion of the tubular assembly 

after the radial expansion and plastic defonrnation is at least about 28 % greater than the 

yield point of the predetenmined portion of the tubular assembly prior to the radial expansion 

and plastic deformation. In an exemplary embodiment, the anisotropy of the predetermined 

portion of the tubular assembly, prior to the radial expansion and plastic defomnation. is 

about 1.04. In an exemplary embodiment, the predetermined portion of the tubular 

assembly comprises a third steel alloy comprising: 0.08 % C, 0.82 % Mn, 0.006 % P, 0.003 

% S, 0.30 % Si, 0.16 % Cu, 0.05 % Ni, and 0.05 % Cr. In an exemplary embodiment, the 

anisotropy of the predetermined portion of the tubular assembly, prior to the radial expansion 

and plastic deformation, is about 1.92. In an exemplary embodiment, the predetermined 

portion of the tubular assembly comprises a fourth steel alloy comprising: 0.02 % C, 1.31 % 

Mn, 0.02 % P, 0.001 % S. 0.45 % SI. 9.1 % Ni, and 18.7 % Cr. In an exemplary 

embodiment, the anisotropy of the predetemnined portion of the tubular assembly, prior to 

the radial expansion and plastic defomnation, is about 1 .34. In an exemplary embodiment, 

the yield point of the predetermined portion of the tubular assembly is at most at>out 46.9 ksi 

prior to the radial expansion and plastic deformatton; and wherein the yield point of the 

predetermined portion of the tubular assembly is at least about 65.9 ksi after the radial 

expansion and plastic deformation. In an exemplary embodiment, the yield point of the 

predetermined portion of the tubular assembly after the radial expansion and plastic 

deformation is at least about 40 % greater than tiie yield point of the predetermined portion 

of the tubular assembly prior to the radial expansion and plastic deformation. In an 

exemplary embodiment, the anisotropy of the predetermined portion of the tubular assembly, 

prior to the radial expansion and plastic defomnation, is at least about 1 .48. In an exemplary 

embodiment, the yield point of the predetermined portion of the tubular assembly is at most 

about 57.8 ksi prior to the radial expansfon and plastic deformation; and wherein the yield 

point of ttie predetennined portion of the tubular assembly is at least about 74.4 ksi after the 

radial expansion and plastic defomnation. In an exemplary embodiment, the yield point of 

the predetermined portion of the tubular assembly after the radial expansion and plastic 

defomnation is at least about 28 % greater than the yield point of the predetermined portion 

of the tubular assembly prior to the radial expansion and plastic defomnation. In an 

exemplary embodiment, the anisotropy of the predetemnined portion of the tubular assembly, 
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prior to the radial expansion and plastic defonnation, is at least about 1 .04. In an exemplary 
embodiment, the anisotropy of the predetermined portion of the tubular assembly, prior to 
the radial expansion and plastic deformation, is at least about 1.92. In an exemplary 
embodiment^ the anisotropy of the predetemiined portion of the tubular assembly, prior to 
the radial expansion and plastic deformation, is at least about 134. In an exemplary 
embodiment, the anisotropy of the predetermined portion of the tubular assembly, prior to 
the radial expansion and plastic defomnation, ranges from atx>ut 1.04 to about 1.92. In an 
exemplary embodiment, the yield point of the predetemiined portion of the tubular assembly, 
prior to the radial expansion and plastic defonmation, ranges from about 47.6 ksi to about 
61.7 ksi. In an exemplary embodiment, the expandability coefficient of the predetemiined 
portion of the tubular assembly, prior to the radial expansion and plastic defonmation, is 
greater than 0.12. In an exemplary embodiment, the expandability coefTicient of the 
predetemiined portion of the tubular assembly is greater than the expandability coefficient of 
the other portion of the tubular assembly. In an exemplary embodiment, the tubular 
assembly comprises a wellbore casing. In an exemplary embodiment, the tubular assembly 
comprises a pipeline. In an exemplary embodiment, the tubular assembly comprises a 
structural support. In an exemplary embodiment, the sleeve comprises: a plurality of spaced 
apart tubular sleeves coupled to and receiving end portions of the first and second tubular 
members. In an exemplary embodiment, the first tubular member comprises a first threaded 
connection; wherein the second tubular member comprises a second threaded connection; 
wherein the first and second threaded connections are coupled to one another, wherein at 
least one of the tubular sleeves is positioned in opposing relation to the first threaded 
connection; and wherein at least one of the tubular sleeves is positioned in opposing relation 
to the second threaded connection. In an exemplary embodiment, the first tubular member 
comprises a first threaded connection; wherein the second tubular member comprises a 
second threaded connection; wherein the first and second threaded connections are coupled 
to one another; and wherein at least one of the tubular sleeves is not positioned in opposing 
relation to the first and second threaded connections. In an exemplary embodiment, the 
cartx)n content of the tubular member is less than or equal to 0.12 percent; and wherein the 
cartx)n equivalent value for the tubular member is less than 0.21 . In an exemplary 
embodiment, the tubular member comprises a wellbore casing. 
[00584] An expandable tubular member has been described, wherein the caribon 
content of the tubular nrtember is greater than 0.12 percent; and wherein the cari:)on 
equivalent value for the tubular member Is less than 0.36. In an exemplary embodiment, the 
tubular member comprises a wellbore casing. 

[00585] A method of selecting tubular members for radial expansion and plastic 

defonmation has been described that includes: selecting a tubular member from a collection 
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of tubular member; detemiining a carbon content of the selected tubular member, 

detemiining a carbon equivalent value for the selected tubular member and if the carbon 

content of the selected tubular member is less than or equal to 0.12 percent and the carbon 

equivalent value for the selected tubular member is less than 0.21, then detenmining that the 

selected tubular member is suitable for radial expansion and plastic deformation. 

[00586] A method of selecting tubular members for radial expansion and plastic 

deformation has been described that includes: selecting a tubular member from a collection 

of tubular member; detemiining a carbon content of the selected tubular member; 

determining a carbon equivalent value for the selected tubular member, and If the carbon 

content of the selected tubular member is greater than 0.12 percent and the carbon 

equivalent value for the selected tubular member is less than 0.36, then determining that the 

selected tubular member is suitable for radial expansion and plastic deformation. 

[00587] An expandable tubular member has been described that includes: a tubular 

body; wherein a yield point of an inner tubular portion of the tubular body is less than a yield 

point of an outer tubular portion of the tubular body. In an exemplary embodiment, the yield 

point of the inner tubular portion of the tubular body varies as a function of the radial position 

within the tubular body. In an exemplary embodiment, the yield point of the inner tubular 

portion of the tubular body varies in an linear fashion as a function of the radial position 

within the tubular body. In an exemplary embodiment, the yield point of the inner tubular 

portion of the tubular body varies in an non-linear fashion as a function of the radial position 

within the tubular body. In an exemplary embodiment, the yield point of the outer tubular 

portion of the tubular body varies as a function of the radial position within the tubular body. 

In an exemplary embodiment, the yield point of the outer tubular portion of the tubular body 

varies in an linear fashion as a function of the radial position within the tubular body. In an 

exemplary embodiment, the yield point of the outer tubular portion of the tubular body varies 

in an non-linear fashion as a function of the radial position within the tubular body. In an 

exemplary embodiment, the yield point of the inner tubular portion of the tubular body varies 

as a function of the radial position within the tubular body; and wherein the yield point of the 

outer tubular portion of the tubular body varies as a function of the radial position within the 

tubular body. In an exemplary embodiment, the yield point of the inner tubular portion of the 

tubular body varies in a linear fashion as a function of the radial position within the tubular 

body; and wherein the yield point of the outer tubular portion of the tubular body varies in a 

linear fashion as a function of the radial position within the tubular body. In an exemplary 

embodinr^nt, the yield point of the inner tubular portion of the tubular body varies in a linear 

fashion as a function of the radial position within the tubular body; and wherein the yield 

point of the outer tubular portion of the tubular body varies in a non-linear fashion as a 

function of the radial position within the tubular body. In an exemplary embodiment, the yield 

155 



wo 2005/024170 



PCT/US2004/028831 



point of the inner tubular portion of the tubular body varies in a norvlinear fashion as a 
function of the radial position within the tubular body; and wherein the yield point of the outer 
tubular portion of the tubular body varies in a linear fashion as a function of the radial 
position within the tubular body. In an exemplary embodiment, the yield point of the inner 
tubular portion of the tubular body varies in a non-linear fashion as a function of the radial 
position within the tubular body; and wherein the yield point of the outer tubular portion of the 
tubular t>ody varies in a non-linear fashion as a function of the radial position within the 
tubular body. In an exemplary embodiment, the rate of change of the yield point of the inner 
tubular portion of the tubular body is different than the rate of change of the yield point of the 
outer tubular portion of the tubular body. In an exemplary embodiment, the rate of change of 
the yield point of the inner tubular portion of the tubular body is different than the rate of 
change of the yield point of the outer tubular portion of the tubular body. 
[00588] A method of manufacturing an expandable tubular member has been 
described that includes: providing a tubular member; heat treating the tubular member; and 
quenching the tubular member, wherein following the quenching, the tubular member 
comprises a microstructure comprising a hard phase structure and a soft phase structure. In 
an exemplary embodiment, the provided tubular member comprises, by weight percentage, 
0.065% C. 1.44% Mn. 0.01% P, 0.002% S. 0.24% SI, 0.01% Cu, 0.01% Ni. 0.02% Cr, 0.05% 
V, 0.01% Mo, 0.01% Nb, and 0.01 %Ti. In an exemplary embodiment, the provided tubular 
member comprises, by weight percentage, 0.18% C, 1.28% Mn, 0.017% P, 0.004% S, 
0.29% Si, 0.01% Cu. 0.01% Ni, 0.03% Cr, 0.04% V. 0.01% Mo. 0.03% Nb, and 0.01%Ti. In 
an exemplary embodiment, the provided tubular member comprises, by weight percentage, 
0.08% C, 0.82% Mn. 0.006% P, 0.003% S, 0.30% SI. 0.06% Cu, 0.05% Ni, 0.05% Cr, 0.03% 
V, 0.03% Mo, 0.01% Nb, and 0.01 %Ti. In an exemplary embodiment, the provided tubular 
member comprises a microstructure comprising one or more of the following: martensite, 
peariite. vanadium carbide, nickel carbide, or titanium carbide, in an exemplary 
embodiment, the provided tubular member comprises a microstructure comprising one or 
more of the following: peariite or peariite striatlon. In an exemplary embodiment, the 
provided tubular member comprises a microstructure comprising one or more of the 
following: grain peariite, widmanstatten martensite, vanadium carbide, nickel carbide, or 
titanium cart^ide. In an exemplary embodiment, the heat treating comprises heating the 
provided tubular member for about 10 minutes at 790 **C. In an exemplary embodiment, the 
quenching comprises quenching the heat treated tubular member in water. In an exemplary 
embodiment, following the quenching, the tubular member comprises a microstructure 
comprising one or more of the foltowing: ferrite, grain peariite, or martensite. In an 
exemplary embodiment, foltowing the quenching, the tubular member comprises a 
microstructure comprising one or more of the following: fenrite, martensite, or bainite. In an 
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exemplary embodiment, following the quenching, the tubular member comprises a 
microstructure comprising one or more of the foltowing: bainite, pearlite, or ferrite. In an 
exemplary embodiment, following the quenching, the tubular member comprises a yield 
strength of about 67ksi and a tensile strength of about 95 ksi. In an exemplary embodiment, 
following the quenching, the tubular member comprises a yield strength of about 82 ksi and 
a tensile strength of about 1 30 ksi. In an exemplary embodiment, following the quenching, 
the tubular memt)er comprises a yield strength of about 60 ksi and a tensile strength of 
about 97 ksi. In an exemplary embodiment, the method further includes: positioning the 
quenched tubular member within a pree)dsting structure; and radially expanding and 
plastically defomning the tubular member within the preexisting structure. 
[00589] A method of radially expanding a tubular assembly has been described that 
includes radially expanding and plastically deforming a lower portion of the tubular assembly 
by pressurizing the interior of the lower portion of the tubular assembly; and then, radially 
expanding and plastically deforming the remaining portion of the tubular assembly by 
contacting the interior of the tubular assembly with an expansion device. In an exemplary 
embodiment, the expansion device is an adjustable expansion device. In an exemplary 
embodiment, the expansion device is a hydrofonming expansion device, in an exemplary 
embodiment, the expansion device is a rotary expansion device. In an exemplary 
emt>odiment, the lower portion of the tubular assembly has a higher ductility and a lower 
yield point prior to the radial expansion and plastic deformation than after the radial 
expansion and plastic deformation. In an exemplary embodiment, the remaining portion of 
the tubular assembly has a higher ductility and a lower yield point prior to the radial 
expansion and plastic defonmation than after the radial expansion and plastic deformation. 
In an exemplary embodiment, the lower portion of the tubular assembly includes a shoe 
defining a valveable passage. 

[00590] A system for radially expanding a tubular assembly has been described that 

includes means for radially expanding and plastically deforming a lower portion of the tubular 

assembly by pressurizing the interior of the lower portion of the tubular assembly; and then, 

means for radially expanding and plastically defomiing the remaining portion of the tubular 

assembly by contacting the interior of the tubular assembly with an expansion device. In an 

exemplary embodiment, the lower portion of the tubular assembly has a higher ductility and 

a lower yield point prior to the radial expansion and plastic deformation than after the radial 

expansion and plastic deformation. In an exemplary embodiment, the remaining portk)n of 

the tubular assembly has a higher ductility and a lower yield point prior to the radial 

expansion and plastic deformation than after the radial expansion and plastic defomnation. 

[00591] A method of repairing a tubular assembly has been described that includes 

positioning a tubular patch within the tubular assembly; and radially expanding and 
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plastically deforming a tubular patch into engagement with the tubular assembly by 
pressurizing the interior of the tubular patch. In an exemplary embodiment, the tubular patch 
has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. 
[00592] A system for repairing a tubular assembly has been described that includes 
means for positioning a tubular patch within the tubular assembly; and means for radially 
expanding and plastically defonning a tubular patch into engagement with the tubular 
assembly by pressurizing the interior of the tubular patch. In an exemplary embodiment the 
tubular patch has a higher ductility and a lower yield point prior to the radial expansion and 
plastic deformation than after the radial expansion and plastic deformation. 
[00593] A method of radially expanding a tubular member has been described that 
includes accumulating a supply of pressurized fluid; and controllably injecting the 
pressurized fluid into the interior of the tubular member. In an exemplary embodiment, 
accumulating the supply of pressurized fluid includes: monitoring the operating pressure of 
the accumulated fluid; and if the operating pressure of the accumulated fluid is less than a 
predetermined amount, injecting pressurized fluid into the accumulated fluid. In an 
exemplary embodiment, controllably injecting the pressurized fluid into the interior of the 
tubular member includes: monitoring the operating condition of the tubular member; and if 
the tubular member has been radial expanded, releasing the pressurized fluid from the 
interior of the tubular member 

[00594] A system for radially expanding a tubular member has been described that 
includes means for accumulating a supply of pressurized fluid; and means for controllably 
injecting the pressurized fluid into the interior of the tubular member. In an exemplary 
embodiment, means for accumulating the supply of pressurized fluid includes: means for 
monitoring the operating pressure of the accumulated fluid; and if the operating pressure of 
the accumulated fluid is less than a predetermined amount, means for injecting pressurized 
fluid into the accumulated fluid. In an exemplary embodiment, means for controllably 
injecting tlie pressurized fluid into the interior of the tubular member includes: means for 
monitorir>g the operating condition of the tubular member, and if the tubular member has 
been radial expanded, means for releasing the pressurized fluid from the interior of the 
tubular member. 

[00595] An apparatus for radially expanding a tubular member has been described 
that includes a fluid reservoir, a pump for pumping fluids out of the fluid reservoir, an 
accumulator for receiving and accumulating the fluids pumped from the reservoir, a flow 
control valve for controllably releasing the fluids accumulated within the reservoir; and an 
expansion element for engaging the interior of the tubular member to define a pressure 
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chamber within the tubular member and receiving the released accumulated fluids into the 
pressure chamber. 

[00596] An apparatus for radially expanding a tubular member has been described 
that includes an expandable tubular member, a locking device positioned within the 
expandable tubular member releasably coupled to the expandable tubular member, a tubular 
support member positioned within the expandable tubular member coupled to the locking 
device; and an adjustable expansion device positioned within the expandable tubular 
member coupled to the tubular support member; wherein at least a portion of the 
expandable tubular member has a higher ductility and a lower yield point prior to the radial 
expansion and plastic deformation than after the radial expansion and plastic defontiation. 
In an exemplary embodiment, the apparatus further includes: means for transmitting torque 
between the expandable tubular member and the tubular support member. In an exemplary 
embodiment, the apparatus further includes: means for sealing the interface between the 
expandable tubular member and the tubular support member. In an exemplary embodiment, 
the apparatus further includes: another tubular support member received within the tubular 
support member releasably coupled to the expandable tubular member. In an exemplary 
embodiment, the apparatus further includes: means for transmitting torque between the 
expandable tubular member and the other tubular support member. In an exemplary 
embodiment, the apparatus further includes: means for transmitting torque between the 
other tubular support member and the tubular support member. In an exemplary 
embodiment, the apparatus further includes: means for sealing the interface between the 
other tubular support member and the tubular support member. In an exemplary 
embodiment, the apparatus further includes: means for sealing the interface between the 
expandable tubular member and the tubular support member. In an exemplary embodiment, 
the apparatus further includes: means for sensing the operating pressure within the other 
tubular support member. In an exemplary embodiment, the apparatus further includes: 
means for pressurizing the interior of the other tubular support member. In an exemplary 
embodiment, further includes: means for limiting axial displacement of ttie other tubular 
support member relative to tiie tubular support member. In an exemplary embodiment, the 
apparatus further includes: a tubular liner coupled to an end of ttie expandable tubular 
member. In an exemplary embodiment, the apparatus further includes: a tubular liner 
coupled to an end of the expandable tubular member. 

[00597] An apparatus for radially expanding a tubular member has been described 
that includes: an expandable tubular member, a locking device positioned within tiie 
expandable tubular member releasably coupled to Uie expandable tubular member, a tubular 
support member positioned within the expandable tubular member coupled to the locking 

device; an adjustable expansion device positioned v^thin the expandable tubular member 
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cx>upled to the tubular support member, means for transmitting torque between the 
expandable tubular member and the tubular support member; means for sealing the 
interface between the expandable tubular member and the tubular support member; another 
tubular support member received within the tubular support member releasably coupled to 
the expandable tubular member; means for transmitting torque between the expandable 
tubular member and the other tubular support member, means for transmitting torque 
l>etween the other tubular support member and the tubular support member, means for 
sealing the interface between the other tubular support member and the tubular support 
member; means for sealing the interface between the expandable tubular member and the 
tubular support member, means for sensing the operating pressure within the other tubular 
support member; means for pressurizing the interior of the other tubular support member; 
means for limiting axial displacement of the other tubular support member relative to the 
tubular support member; and a tubular liner coupled to an end of the expandable tubular 
member; wherein at least a portion of the expandable tubular member has a higher ductility 
and a lower yield point prior to the radial expansion and plastic defonmation than after the 
radial expansion and plastic deformation. 

[00598] A method for radially expanding a tubular member has been described that 
includes positioning a tubular member and an adjustable expansion device within a 
preexisting structure; radially expanding and plastically deforming at least a portion of the 
tubular member by pressurizing an interior portion of the tubular member; increasing the size 
of the adjustable expansion device; and radially expanding and plastically defonming anoUier 
portion of the tubular member by displacing tiie adjustable expansion device relative to the 
tubular member. In an exemplary embodiment, the meUiod further includes sensing an 
operating pressure wlttiin the tubular member In an exemplary embodiment, wherein 
radially expanding and plastically deforming at least a portion of the tubular member by 
pressurizing an interior portion of the tubular member includes: injecting fluidic material into 
the tubular member; sensing the operating pressure of the injected fluidic material; and if the 
operating pressure of the injected fluidic material exceeds a predetemiined value, penmitting 
the fluidic material to enter a pressure chamber defined within the tubular member. In an 
exemplary embodiment, at least a portion of tiie tubular member has a higher ductility and a 
lower yield point prior to the radial expansion and plastic deformation than after the radial 
expansion and plastic deformation. In an exemplary embodiment, Uie portion of the tubular 
member comprises the pressurized portion of Oie tubular member. 
[00599] A system for radially expanding a tubular member has been described that 
includes means for positioning a tubular member and an adjustable expansion device wiOiin 
a preexisting sbructure; means for radially expanding and plastically deforming at least a 
portion of the tubular member by pressurizing an interior portion of the tubular member; 
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means for increasing the size of the adjustable expansion device; and means for radially 
expanding and plastically deforming another portion of the tubular member by displacing the 
adjustable expansion device relative to the tubular member. In an exemplary embodiment, 
the system further includes: sensing an operating pressure within the tubular member. In an 
exemplary embodiment, radially expanding and plastically deforming at least a portion of the 
tubular member by pressurizing an interior portion of the tubular member includes: injecting 
fluidic material into the tubular member, sensing the operating pressure of the Injected fluidic 
material; and if the operating pressure of the injected fluidic material exceeds a 
predetermined value, permitting the fluidic material to enter a pressure chamber defined 
within the tubular member. In an exemplary embodiment, at least a portion of the tubular 
member has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. In an exemplary 
embodiment, the portion of the tubular member includes the pressurized portion of the 
tubular member. 

[00600] A method of radially expanding and plastically defomning an expandable 
tubular member has been described that includes limiting the amount of radial expansion of 
the expandable tubular member. In an exemplary embodiment, limiting the amount of radial 
expansion of the expandable tubular member includes: coupling another tubular member to 
the expandable tubular member that limits the amount of the radial expansion of the 
expandable tubular member. In an exemplary embodiment, the other tubular member 
defines one or more slots. In an exemplary embodiment, the other tubular member has a 
higher ductility and a lower yield point prior to the radial expansion and plastic defomiation 
than after the radial expansion and plastic deformation. 

[00601] An apparatus for radially expanding a tubular member has been described 

that includes an expandable tubular member, an expansion device coupled to the 

expandable tubular member for radially expanding and plastically defomning the expandable 

tubular member, and an tubular expansion limiter coupled to the expandable tubular member 

for limiting the degree to which the expandable tubular member may be radially expanded 

and plastically defomied. In an exemplary embodiment, the tubular expansion limiter 

includes a tubular member that defines one or more slots. In an exemplary embodiment, the 

tubular expansion limiter comprises a tubular member that has a higher ductility and a lower 

yield point prior to the radial expansion and plastic deformation than after the radial 

expansion and plastic deformation. In an exemplary embodiment, the apparatus further 

includes: a locking device positioned within the expandable tubular member releasably 

coupled to the expandable tubular member, a tubular support member positioned within the 

expandable tubular member coupled to the locking device and the expansion device. In an 

exemplary embodiment, at least a portion of the expandable tubular member has a higher 
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ductility and a lower yield point prior to the radial expansion and plastic deformation than 
after the radial expansion and plastic deformation. In an exemplary emtxKiinient, the 
apparatus further includes: means for transmitting torque between the expandable tubular 
member and the tubular support memt>er. In an exemplary embodiment, the apparatus 
further includes: means for sealing the interface between the expandable tubular member 
and the tubular support member. In an exemplary embodiment, the apparatus further 
includes means for sealing the interface between the expandable tubular member and the 
tubular support member. In an exemplary embodiment, the apparatus further includes: 
means for sensing the operating pressure within the tubular support member In an 
exemplary embodiment, the apparatus further includes: means for pressurizing the interior of 
the tubular support member. 

[00602] An apparatus for radially expanding a tubular member has been described 
that includes: an expandable tubular member; an expansion device coupled to the 
expandable tubular member for radially expanding and plastically deforming the expandable 
tubular member; an tubular expansion limiter coupled to the expandable tubular member for 
limiting the degree to which the expandable tubular member may be radially expanded and 
plastically deformed; a locking device positioned within the expandable tubular member 
releasably coupled to the expandable tubular noember, a tubular support member positioned 
within the expandable tubular member coupled to the locking device and the expansion 
device; means for transmitting torque between the expandable tubular member and the 
tubular support member; means for sealing the interface between the expandable tubular 
member and the tubular support member, means for sensing the operating pressure within 
the tubular support member and means for pressurizing the interior of the tubular support 
member; wherein at least a portion of the expandable tubular member has a higher ductility 
and a lower yiekl point prior to the radial expansion and plastic deformation than after the 
radial expansion and plastic defonmation. 

[00603] A method for radially expanding a tubular member has been described that 

includes positioning a tubular member and an adjustable expansion device within a 

preexisting structure; radially expanding and plastically defomning at least a portion of the 

tubular member by pressurizing an interior portion of the tubular member; limiting the extent 

to which the portion of the tubular member is radially expanded and plastically deformed by 

pressurizing the interior of the tubular member; increasing the size of the adjustable 

expansion device; and radially expanding and plastically deforming another portion of the 

tubular member by displacing the adjustable expansion device relative to the tubular 

member. In an exemplary embodiment, the method further includes sensing an operating 

pressure within the tubular member. In an exemplary embodiment, radially expanding and 

plastically defomning at least a portion of the tubular member by pressurizing an interior 
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portion of the tubular rr^ember includes: injecting fluidic material into the tubular member; 
sensing the operating pressure of the injected fluidic material; and if the operating pressure 
of the injected fluidic material exceeds a predetermined value, pennitting the fluidic material 
to enter a pressure chamber defined within the tubular member. In an exemplary 
embodiment, at least a portion of the tubular member has a higher ductility and a lower yield 
point prior to the radial expansion and plastic deformation than after the radial expansion 
and plastic deformation. In an exemplary embodiment, limiting the extent to which the 
portion of the tubular member is radially expanded and plastically deformed by pressurizing 
the interior of the tubular member includes: applying a force to the exterior of the tubular 
member. In an exemplary embodiment, applying a force to the exterior of the tubular 
member includes: applying a variable force to the exterior of the tubular member. 
[00604] A system for radially expanding a tubular member has been described that 
includes means for positioning a tubular member and an adjustable expansion device within 
a preexisting structure; means for radially expanding and plastically deforming at least a 
portion of the tubular member by pressurizing an interior portion of the tubular member; 
means for limiting the extent to which the portion of the tubular member is radially expanded 
and plastically deformed by pressurizing the interior of the tubular member; means for 
increasing the size of the adjustable expansion device; and means for radially expanding 
and plastically defonming another portion of the tubular member by displacing the adjustable 
expansion device relative to the tubular member. In an exemplary embodiment, the method 
further includes: means for sensing an operating pressure within the tubular member. In an 
exemplary embodiment, means for radially expanding and plastically deforming at least a 
portion of the tubular member by pressurizing an interior portion of the tubular member 
includes: means for injecting fluidic material into the tubular member* means for sensing the 
operating pressure of the injected fluidic material; and if the operating pressure of the 
injected fluidic material exceeds a predetemnined value, means for permitting the fluidic 
material to enter a pressure chamber defined within the tubular member. In an exemplary 
embodiment, at least a portion of the tubular member has a higher ductility and a lower yield 
point prior to the radial expansion and plastic deformation than after the radial expansion 
and plastic deformation. In an exemplary embodiment, means for limiting the extent to 
which the portion of the tubular member is radially expanded and plastically deformed by 
pressurizing the interior of the tubular member includes: means for applying a force to the 
exterior of the tubular member. In an exemplary embodiment, wherein means for applying a 
force to the exterior of the tubular member includes: means for applying a variable force to 
the exterior of the tubular member 

[00605] An apparatus for radially expanding an expandable tubular member has been 

described that includes an expandable tubular member; a locking device positioned within 
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the expandable tubular member releasably coupled to the expandable tubular member, an 
actuator positioned within the expandable tubular member coupled to the locking device; a 
tubular support member positioned within the expandable tubular member coupled to the 
actuaton a first expansion device coupled to the tubular support member; a second 
expansion device coupled to the tubular support member; and an expandable tubular sleeve 
coupled to the second expansion device. In an exemplary embodiment, the outside 
diameters of the first and second expansion devices are unequal. In an exemplary 
embodiment, the outside diameter of the first expansion device is greater than the outside 
diameter of the second expansion device. In an exemplary embodiment, at least a portion of 
the expandable tubular member has a higher ductility and a lower yield point prior to the 
radial expansion and plastic deformation than after the radial expansion and plastic 
defonnation. In an exemplary embodiment, at least a portion of the expandable tubular 
sleeve has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. In an exemplary 
embodiment, the outside diameters of the first and second expansion devices are both less 
than or equal to the outside diameter of the expandable tubular member. In an exemplary 
embodiment, the outside diameter of the expandable tubular sleeve is less than or equal to 
the outside diameter of the expandable tubular member. In an exemplary embodiment, the 
apparatus further includes means for transmitting torque between the expandable tubular 
member and the tubular support member. In an exemplary embodiment, the apparatus 
further includes means for pressurizing the interior of the tubular support member. In an 
exemplary embodiment, the apparatus further includes means for limiting axial displacement 
of the expandable tubular sleeve. In an exemplary embodiment, the apparatus further 
includes means for limiting axial displacement of the expandable tubular member. In an 
exemplary embodiment, the apparatus further includes means for transmitting torque from 
the tubular support member to the means for limiting axial displacement of the expandable 
tubular sleeve. In an exemplary embodiment, the apparatus further includes nrieans for 
displacing the first expansion device relative to the expandable tubular member to radially 
expand and plastically defonn the expandable tubular member. In an exemplary 
embodiment, the apparatus further includes means for displacing the second expansion 
device relative to the expandable tubular sleeve to radially expand and plastically deform the 
expandable tubular sleeve. In an exemplary embodiment, the wall thickness of the 
expandable tubular sleeve Is variable. In an exemplary embodiment, the expandable tubular 
sleeve includes means for sealing an interface between the expandable tubular sleeve and 
the interior surface of the expandable tubular member. 

[00606] An apparatus for radially expanding an expandable tubular member has been 

described that includes: an expandable tubular member; a locking device positioned within 
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the expandable tubular member releasably coupled to the expandable tubular member; an 

actuator positioned within the expandable tubular member coupled to the locking device; a 

tubular support member positioned within the expandable tubular member coupled to the 

actuator; a first expansion device coupled to the tubular support member; a second 

expansion device coupled to the tubular support member; an expandable tubular sleeve 

coupled to the second expansion device; means for transmitting torque between the 

expandable tubular member and the tubular support member; means for pressurizing the 

interior of the tubular support member; means for limiting axial displacement of the 

expandable tubular sleeve; means for limiting axial displacement of the expandable tubular 

member; means for transmitting torque from the tubular support member to the means for 

limiting axial displacement of the expandable tubular sleeve; means for displacing the first 

expansion device relative to the expandable tubular member to radially expand and 

plastically defonm the expandable tubular member, and means for displacing the second 

expansion device relative to the expandable tubular sleeve to radially expand and plastically 

deform the expandable tubular sleeve; wherein the outside diameter of the first expansion 

device is greater than the outside diameter of the second expansion device; wherein at least 

a portion of the expandable tubular member has a higher ductility and a lower yield point 

prior to the radial expansion and plastic deformation than after the radial expansion and 

plastic deformation; wherein at least a portion of the expandable tubular sleeve has a higher 

ductility and a lower yield point prior to the radial expansion and plastic deformation than 

after the radial expansion and plastic defonmation; wherein the outside diameters of the first 

and second expansion devices are both less than or equal to the outside diameter of the 

expandable tubular member; wherein the outside diameter of the expandable tubular sleeve 

is less than or equal to the outside diameter of the expandable tubular member, wherein the 

wall thickness of the expandable tubular sleeve is variable; and wherein the expandable 

tubular sleeve comprises means for sealing an interface between the expandable tubular 

sleeve and the interior surface of the expandable tubular member. 

[00607] A method for radially expanding a tubular member has been described that 

includes positioning an expandable tubular member and an expandable tubular sleeve within 

a preexisting structure; radially expanding and plastically deforming at least a portion of the 

expandable tubular member onto the expandable tubular sleeve; and radially expanding and 

plastically deforming at least a portion of the expandable tubular sleeve. In an exemplary 

embodiment, the method further includes radially expanding and plastically deforming at 

least a portion of the expandable tubular member while simultaneously radially expanding 

and plastically deforming at least a portion of the expandable tubular sleeve. In an 

exemplary embodiment, the method further includes radially expanding and plastically 

deforming another portion of the expandable tubular member after radially expanding and 
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plastically deforming the portion of the expandable hJbular sleeve. In an exemplary 
embodiment, at least a portion of the expandable tubular member has a higher ductility and 
a lower yield point prior to the radial expansion and plastic deformation than after the radial 
expansion and plastic deformation. In an exemplary embodiment, at least a portion of the 
expandable tubular sleeve has a higher ductility and a lower yield point prior to the radial 
expansion and plastic deformation than after the radial expansion and plastic defonnation. 
In an exemplary embodiment, the wall thickness of the expandable tubular sleeve is 
variable. In an exemplary embodiment, the method further includes sealing an interface 
between the exterior surface of the expandable tubular sleeve and the interior surface of the 
expandable tubular member. 

[00608] A system for radially expanding a tubular member has been described that 
includes means for positioning an expandable tubular member and an expandable tubular 
sleeve within a preexisting structure; means for radially expanding and plastically deforming 
at least a portion of the expandable tubular member onto the expandable tubular sleeve; and 
means for radially expanding and plastically defonning at least a portion of the expandable 
tubular sleeve. In an exemplary embodiment, the system further includes means for radially 
expanding and plastically deforming at least a portion of the expandable tubular member 
while simultaneously radially expanding and plastically deforming at least a portion of Uie 
expandable tubular sleeve. In an exemplary embodiment, the system further includes 
means for radially expanding and plastically defomiing another portion of the expandable 
tubular member after radially expanding and plastically deforming the portion of the 
expandable tubular sleeve. In an exemplary embodiment, at least a portion of the 
expandable tubular member has a higher ductility and a lower yield point prior to the radial 
expansion and plastic defonnation than after the radial expansion and plastic deformation. 
In an exemplary embodiment, at least a portion of the expandable tubular sleeve has a 
higher ductility and a lower yield point prior to the radial expansion and plastic defonnation 
than after ttie radial expansion and plastic defomruition. In an exemplary embodiment, tiie 
wall thickness of the expandable tubular sleeve is variable. In an exemplary embodiment, 
the system further includes sealing an interface between the exterior surface of the 
expandable tubular sleeve and the interior surface of the expandable tubular member. 
[00609] An apparatus for radially expanding an expandable tubular member has been 
described that includes an expandable tubular member* a locking device positioned within 
the expandable tubular member releasably coupled to tiie expandable tubular member, an 
actuator positioned wiUiin the expandable tubular member coupled to the locking device; a 
tubular support member positioned wittiin the expandable tubular member coupled to the 
actuator; an adjustable expansion device coupled to the tubular support member, a non- 
adjustable expansion device coupled to the tubular support member, and an expandable 
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tubular sleeve coupled to the non-adjustable expansion device. In an exemplary 
embodiment, at least a portion of the expandable tubular member has a higher ductility and 
a lower yield point prior to the radial expansion and plastic defomiation than after the radial 
expansion and plastic deformation. In an exemplary embodiment, at least a portion of the 
expandable tubular sleeve has a higher ductility and a lower yield point prior to the radial 
expansion and plastic deformation than after the radial expansion and plastic deformation. 
In an exemplary embodiment, the outside diameters of the adjustable and non-adjustable 
expansion devices are both less than or equal to the outside diameter of the expandable 
tubular member. In an exemplary embodiment, the outside diameter of the expandable 
tubular sleeve is less than or equal to the outside diameter of the expandable tubular 
member. In an exemplary embodiment, the apparatus further includes means for 
transmitting torque between the expandable tubular member and the tubular support 
member. In an exemplary embodiment, the apparatus further includes means for 
pressurizing the interior of the tubular support member. In an exemplary embodiment, the 
apparatus further includes means for limiting axial displacement of the expandable tubular 
sleeve. In an exemplary embodiment, the apparatus further includes means for limiting axial 
displacement of the expandable tubular member. In an exemplary embodiment, the 
apparatus further includes means for transmitting torque from the tubular support member to 
the weans for limiting axial displacement of the expandable tubular sleeve. In an exemplary 
embodiment, the apparatus further includes means for transmitting torque from the tubular 
support member to the means for limiting axial displacement of the expandable tubular 
member. In an exemplary embodiment, the apparatus further includes means for displacing 
the adjustable expansion device relative to the expandable tubular member to radially 
expand and plastically defonm the expandable tubular member, in an exemplary 
embodiment, the apparatus further includes means for pulling the adjustable expansion 
device through the expandable tubular member to radially expand and plastically defonm the 
expandable tubular member. In an exemplary embodiment, the apparatus further includes 
fluid powered means for pulling the adjustable expansion device through the expandable 
tubular member to radially expand and plastically deform the expandable tubular member. 
In an exemplary embodiment, the apparatus further includes means for displadng the non- 
adjustable expansion device relative to the expandable tubular sleeve to radially expand and 
plastically defonm the expandable tubular sleeve. In an exemplary embodiment, the 
apparatus further includes fluid powered means for pulling the non-adjustable expansion 
device through the expandable tubular sleeve to radially expand and plastically defonm the 
expandable tubular sleeve. In an exemplary embodiment, the wall thickness of the 
expandable tubular sleeve is variable. In an exemplary embodiment the expandable tubular 



167 



wo 2005/024170 



PCT/US2004/028831 



sleeve includes means for sealing an interface between the expandable tubular sleeve and 
the interior surface of the expandable tubular member. 

[00610] An apparatus for radially expanding an expandable tubular member has been 
described that includes an expandable tubular member, a locking device positioned within 
the expandable tubular member releasably coupled to the expandable tubular member, an 
actuator positioned within the expandable tubular member coupled to the locking device; a 
tubular support member positioned within the expandable tubular member coupled to the 
actuator; an adjustable expansion device coupled to the tubular support member; a non- 
adjustable expansion device coupled to the tubular support member, an expandable tubular 
sleeve coupled to the non-adjustable expansion device; means for transmitting torque 
between the expandable tubular member and the tubular support member; means for 
pressurizing the interior of the tubular support member means for limiting axial displacement 
of the expandable tubular sleeve; means for limiting axial displacement of the expandable 
tubular member; means for transmitting torque from the tubular support member to the 
means for limiting axial displacement of the expandable tubular sleeve; means for 
transmitting torque from the tubular support member to the means for limiting axial 
displacement of the expandable tubular member; fluid powered means for pulling the 
adjustable expansion device through the expandable tubular member to radially expand and 
plastically defomi the expandable tubular member; and fluid powered means for pulling the 
non-adjustable expansion device through the expandable tubular sleeve to radially expand 
and plastically deform the expandable tubular sleeve; wherein at least a portion of the 
expandable tubular member has a higher ductility and a lower yield point prior to the radial 
expansion and plastic defonmation than after the radial expansion and plastic deformation; 
wherein at least a portion of the expandable tubular sleeve has a higher ductility and a lower 
yield point prior to the radial expansion and plastic deformation than after the radial 
expansion and plastic deformation; wherein the outside diameters of the adjustable and non- 
adjustable expansion devices are both less than or equal to the outside diameter of the 
expandable tubular member; wherein the outside diameter of the expandable tubular sleeve 
is less than or equal to the outside diameter of the expandable tubular memt>er; wherein the 
wall thickness of the expandable tubular sleeve is variable; and wherein the expandable 
tubular sleeve comprises means for sealing an Interface between the expandable tubular 
sleeve and the interior surface of the expandable tubular memtier. 
[0061 1] A method for radially expanding a tubular member has been described that 
includes positioning an expandable tubular member, an expandable tubular sleeve, and an 
adjustable expansion device within a preexisting structure; increasing the size of the 
adjustable expansion device; radially expanding and plastically deforming at least a portion 

of the expandable tubular member onto the expandable tubular sleeve using the adjustable 
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expansion device: and radially expanding and plastically defonning at least a portion of the 

expandable tubular sleeve. In an exemplary embodiment, the method further includes 

radially expanding and plastically defonning at least a portion of the expandable tubular 

member while simultaneously radially expanding and plastically deforming at least a portion 

of the expandable tubular sleeve. In an exemplary embodiment, the method further includes 

radially expanding and plastically defonning another portion of the expandable tubular 

member after radially expanding and plastically defonning the portion of the expandable 

tubular sleeve. In an exemplary embodiment, at least a portion of the expandable tubular 

member has a higher ductility and a lower yield point prior to the radial expansion and plastic 

defomnation than after the radial expansfon and plastic defomnation. In an exemplary 

embodiment, at least a portion of the expandable tubular sleeve has a higher ductility and a 

lower yield point prior to the radial expansion and plastic defonnation than after the radial 

expansion and plastic defonnation. In an exemplary embodiment, the wall thickness of the 

expandable tubular sleeve is variable. In an exemplary embodiment, the method further 

includes sealing an interface between the exterior surface of the expandable tubular sleeve 

and the interior surface of the expandable tubular member. In an exemplary embodiment, 

the method further includes pulling the adjustable expansion device through the expandable 

tubular member. In an exemplary embodiment, the method further includes pulling the 

adjustable expansion device through the expandable tubular member using fluid pressure. 

[00612] A system for radially expanding a tubular member has been described that 

includes means for positioning an expandable tubular member, an expandable tubular 

sleeve, and an adjustable expansion device within a preexisting stnjcture; means for 

increasing the size of the adjustable expansion device; means for radially expanding and 

plastically defonning at least a portion of the expandable tubular member onto the 

expandable tubular sleeve using the adjustable expansion device; and means for radially 

expanding and plastically defonning at least a portion of the expandable tubular sleeve. In 

an exemplary embodiment, the system further Includes means for radially expanding and 

plastically defonming at least a portion of the expandable tubular member while 

simultaneously radially expanding and plastically defonning at least a portion of tiie 

expandable tubular sleeve. In an exemplary embodiment, ttie system furtiier includes 

means for radially expanding and plastically defonning anottier portion of ttie expandable 

tubular member after radially expanding and plastically defonning the portion of ttie 

expandable tubular sleeve. In an exemplary embodiment, at least a portion of the 

expandable tubular member has a higher ductility and a lower yield point prior to tiie radial 

expansion and plastic deformation than after tiie radial expanston and plastic defonnation. 

In an exemplary embodiment, at least a portion of the expandable tubular sleeve has a 

higher ductility and a lower yield point prior to the radial expansion and plastic defonnation 
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than after the radial expansion and plastic deformalion. In an exemplary embodiment, the 
wall thickness of the expandable tubular sleeve is variable. In an exemplary embodiment, 
the system further includes means for sealing an interface between the exterior surface of 
the expandable tubular sleeve and the interior surface of the expandable tubular member. In 
an exemplary embodiment, the system further includes means for pulling the adjustable 
expansion device through the expandable tubular member. In an exemplary embodiment, 
the system further includes means for pulling the adjustable expansion device through the 
expandable tubular member using fluid pressure. 

[00613] An apparatus for radially expanding an expandable tubular member has been 
described that includes an expandable tubular memben a locking device positioned within 
the expandable tubular member releasably coupled to the expandable tubular member; an 
actuator positioned within the expandable tubular member coupled to the locking device; a 
tubular support member positioned within the expandable tubular member coupled to the 
actuator, and an adjustable expansion device positioned within the expandable tubular 
member coupled to the tubular support member. In an exemplary embodiment, at least a 
portion of the expandable tubular member has a higher ductility and a lower yield point prior 
to the radial expansion and plastic defomiation than after the radial expansion and plastic 
defomiation. In an exemplary embodiment, the apparatus further includes an expandable 
tubular sleeve coupled to an end of the expandable tubular member that receives the 
adjustable expansion device. In an exemplary embodiment, at least a portion of the 
expandable tubular sleeve has a higher ductility and a lower yield point prior to the radial 
expansion and plastic deformation than after the radial expansion and plastic defonmation. 
In an exemplary embodiment, the apparatus further includes means for transmitting torque 
between the expandable tubular member and the tubular support member. In an exemplary 
embodiment, the apparatus further includes means for pressurizing the interior of the tubular 
support member. In an exemplary embodiment, the actuator includes means for displacing 
the adjustable expansion device relative to the expandable tubular member to radially 
expand and plastically deform the expandable tubular member. In an exemplary 
embodiment, the actuator further includes means for pulling the adjustable expansion device 
through the expandable tubular member to radially expand and plastically defomn the 
expandable tubular member. In an exemplary embodiment, the actuator further Includes 
fluid powered means for pulling the adjustable expansion device through the expandable 
tubular member to radially expand and plastically defomn the expandable tubular member. 
In an exemplary embodiment, the apparatus further includes means for adjusting the size of 
the adjustable expansion device. 

[00614] An apparatus for radially expanding an expandable tubular member has been 
described that includes an expandable tubular member, a tocking device positioned within 
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the expandable tubular member releasably coupled to the expandable tubular member; an 
actuator positioned within the expandable tubular member coupled to the locking device; a 
tubular support member positioned within the expandable tubular member coupled to the 
actuator; an adjustable expansion device positioned within the expandable tubular member 
coupled to the tubular support member, an expandable tubular sleeve coupled to an end of 
the expandable tubular member that receives the adjustable expansion device; means for 
transmitting torque between the expandable tubular member and the tubular support 
member means for pressurizing the interior of the tubular support member; means for 
adjusting the size of the adjustable expansion device; and fluid powered means for pulling 
the adjustable expansion device through the expandable tubular member to radially expand 
and plastically deform the expandable tubular member, wherein at least a portion of the 
expandable tubular member has a higher ductility and a lower yield point prior to the radial 
expansion and plastic defomiatton than after the radial expansion and plastic deformation; 
and wherein at least a portion of the expandable tubular sleeve has a higher ductility and a 
lower yield point prior to the radial expansion and plastic deformation than after the radial 
expansion and plastic deformation. 

[00615] A method for radially expanding a tubular member has been described that 
includes positioning an expandable tubular member, an expandable tubular sleeve, and an 
adjustable expansion device within a preexisting structure; increasing the size of the 
adjustable expansion device to radially expand and plastically defonm at least a portion of at 
least one of the expandable tubular member and the expandable tubular sleeve; and radially 
expanding and plastically deforming at least another portion of the expandable tubular 
member using the adjustable expansion device. In an exemplary embodiment at least a 
portion of the expandable tubular member has a higher ductility and a lower yield point prior 
to the radial expansion and plastic deformation than after the radial expansion and plastic 
deformation. In an exemplary embodiment, at least a portion of the expandable tubular 
sleeve has a higher ductility and a lower yield point prior to the radial expansion and plastic 
defomnation than after the radial expansion and plastic defomnation. In an exemplary 
embodiment, the method further includes pulling the adjustable expansion device through 
the expandable tubular member. In an exemplary embodiment, the method further includes 
pulling the adjustable expansion device through the expandable tubular member using fluid 
pressure. 

[00616] A system for radially expanding a tubular member has been described that 

includes means for positioning an expandable tubular member, an expandable tubular 

sleeve, and an adjustable expansion device within a preexisting structure; means for 

increasing Vt\e size of the adjustable expansion device to radially expand and plastically 

deform at least a portion of at least one of the expandable tubular member and the 
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expandable tubular sleeve; and means for radially expanding and plastically deforming at 
least another portion of the expandable tubular member using the adjustable expansion 
device. In an exemplary embodiment, at least a portion of the expandable tubular member 
has a higher ductility and a lower yield point prior to the radial expansion and plastic 
defomiation than after the radial expansion and plastic defomiation. In an exemplary 
embodiment, at least a portion of the expandable tubular sleeve has a higher ductility and a 
lower yield point prior to the radial expansion and plastic deformation than after the radial 
expansion and plastic deformation. In an exemplary embodiment, the system further 
includes means for pulling the adjustable expansion device through the expandable tubular 
member. In an exemplary emtKxJiment, the system further includes means for pulling the 
adjustable expansion device through the expandable tubular member using fluid pressure. 
[00617] It is understood that variations may be made in the foregoing without 
departing from the scope of the invention. For example, the teachings of the present 
illustrative embodiments may be used to provide a wellbore casing, a pipeline, or a structural 
support Furthermore, the elements and teachings of the various illustrative embodiments 
may be combined in whole or in part in some or all of the illustrative embodiments. In 
addition, one or more of the elements and teachings of the various illustrative embodiments 
may be omitted, at least in part, and/or combined, at least in part, with one or more of the 
other elements and teachings of the various illustrative embodiments. 
[00618] Although illustrative embodiments of the invention have been shown and 
described, a wide range of modification, changes and substitution is contemplated in the 
foregoing disclosure. In some instances, some features of the present invention may l>e 
employed without a conresponding use of the other features. Accordingly, it is appropriate 
that the appended claims be construed broadly and in a manner consistent with the scope of 
the invention. 
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WhatFs claimed fs; 



A method of forming a tubular rfner within a preexisting structure, comprising: 
positioning a tut)ular assembly within the preexisting structure; and 
radially expanding and ptasticatty deforming the tubular assembly within the 

preexisting structure; 
vwhereln. prior to the radial expansion and plastic defonnaUon of the tubular 

assembly, a predetermined portion of the tubular assembly has a tower yield 

point than another portion of the tubuiar assembly. 
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2. The method of dalm 1 , wherein the prettetermined portion of the tubular assembly 
has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expar^n and plastic deformation. 

3. The method of dakn 1 , wherein the predetermined portion of the tubular assembly 
has a higher ductility prior to the radial expansion and plastic defomiation than after the 
radial expansion smd plastic deformation. 

4. The method of Claim 1 , wheraln tha predetermined portion of the tubular assembly 
has a lower yield point prior to the radial expansion and plastic deformation than after Ihe 
radial expansion and plastic defomiation. 

5. The method of claim 1, wherein the predetemilned portion of the tubular assembly 
has a larger Inside diameter after the radlat expansion and plastic deformation than other 
portions of the tubular assembly. 

6. The method of claim 5. further comprising: 

positioning another tubular asserhbly within the preexisting structure in overlapping 

relation to the tubular assembly; and 
radially expanding and plastically deforming the other tubular assembly Within the 

preexisting stmcture; 
wherein, prior to the radial expansion and plastic deformation of the tubular 

assembly, a predetennined portion of the other tubular assembly has a lower 

yield point than another portion of the other tubular assehfibly. 

7. The method of daim 6. wherein the inside diameter of the radially expanded and 
plastically deformed other portion of the tubular assembly is equal to the Inside diameter of 
the radially expanded and plastically defbrmed other portion of the other tubular assembly. 

6. The method of claim 1 , wherein the predetermined portion of the tubular assembly 
comprises an end portion of the tubular assemtily. 

9. The method of daim 1. wher^n tha predetermined portion of the tubular assenr^ 
comprises a plurality of predetermined portions of the tubular assembly. 
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1 0. The method of daim 1 , wherein the prBdetermlned 
comprises a plurality of spaced apart predetemilne i 



11. The method of claim 1 , v^ereln the other pprtlon of the tubular assembly comprises, 
an end portion of the tubular assembly. 

12. The method of claim 1, wherein the other pbrtlon of the tubular assembly comprises 
a plurality of other portions of the tubular assembly . 



13. The method of daim 1, wherein the other 
a pluraDty of spaced apart other port'ons of the 



p Drtion of the tubular assembly oomprtses 
tubplar assembly. 



14. The method of daim 1, wherein the tubular 
members coupled to one another by conBspondlni i 



15. The method of daim 14, wherein the tubu^r 
portions of the tubular assembly: and wherein the 
portion of the tubular assembly. 



16. The method of claim 14. wherein one or more of the tubular ooupUngs comprise the 
predetermined portions of the tubular assembly. 

17. The method of claim 14, wherein one or w^re of the tubular members comprise the. 
predetermined portions of the tubular assembly. 

18. The method of daim 1. wherein the predet^lned portion of the tubular assembly 
defines one or more openings. 

19. The method of daim 18. wherein one or more of the openings comprise slots. 

20. The method of daim 1 8, wherein the aniso|ropy for the predetermined portion of the 
tubular assembly is greater than 1. 



portion of the tubular assembly 
portions of the tubular assembly. 



assembly comprises a plurality of tubular 
tubular couplings. 



couplings comprise the predetermined 
I ubular memt>ers oomprise the other 
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21 . The method of claim 1 , wherwi the ant8otrc^py for the predetermined portion of the 
' tubular assembly is greater than 1. 

22. The method of claim 1, wherein the strain h ardening exponent for the predetermined 
portion of the tut>uldr assembly is greater than 0.12 . 



23. The method of daim 1 , wherein the 
tubular assembly is greater than 1; and wherein 
predetermined portion of the tubular assembly is 



anisotropy for the predetermined portion of the 
th^ strain hardening exponent for the- 
grater than 0.12. 



24. The method of daim 1, wtterein the i 
comprises a first steel alloy comprising: 0.065 % ( 
% Si. 0.01 % Cu. 0,01 % Ni. and 0.02 % Cr. 



predetermined 



25. The method of daim 24* wherein the yield 
tubular assembiy is at most about 46.9 icsi prior to 
deformatim; and wherein the yield point of the 
assembly is at least about 65.9 Icsl after the radial 



26. The method of daim 24. wherein the yield 
tubular assembly alpter the radial expansion arKi 
greater than the yield point of the predetemilned 
radial expansion and plastic deformation. 



27. The method of daim 24. wherein the 
tutHilar assembly, prior to the radial expansion anc 



26. The method of datm 1, wherein the 
comprises a second steel allc^ comprising: 0.18 ^ 
0.29 % 0.01 % Cu, 0.01 % Nt. and 0.03 % Cr 



29. The method of daim 28, wherein the yrahJ 
tubular assemt)ly is at most about 57.8 icsl prior to 



portion of the tubular assembly 
1.44 % Mn, 0.01 % P. 0.002 % S. 0.24 



Mint of the predetemnlned portion of the 

the radial expansion and plast'c 
pre determined portion of the tubular • 
»<pan8lon and plastic deformation. ^ 



I toint of the predetermined portion of the 
pli istic deformation is at least about 40 % 
p >rtlon of the tubular assembly prior to the 



anlso^py of the predetenmlned portion of the 
plastic deformation, is about 1.48. 



predetermined portion Of the tubular assembly 
C. 1^8 % Mn, 0.017 % P. 0.004 % S. 



>oint Of the pn^etermlned portion of the 
the radial expansion and plastic 
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deformailon; and wherein the yield point of the pradelermined portion of the tubular 
assembly id at least about.74.4 ksi after the radial expansion and plastic defomiation. 

30. The method of dalm 28, wherein the yield po^t of the predetermined portlwi of the 
tubular assembly after the radial oxpansfon and plasUc defomaatlon Is at least about 25 % 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 
radial expansion and plastic deformation. 

31 . The method of dalm 2a, wherein the anisotropy of the predetermined portion of .the 
tubular assembly, prior to the radial expansion and plastic deformation. Is about 1,04. 

32. The method of claim 1, wherein the predetemilnad portion of the tubular asdembly 
comprises a thlid steel alloy comprising: 0.08 % C, 0.82 % Mn, 0.006 % P. 0.003 % S. 0.30 
% Si. 0.16 % Cu, 0.05 % Ni. and 0.05 % Cr. 



33. The method of dalm 32» wherein the anisotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic defomiatlon, is about 1.92. 

34. The method of dai m 1 . wherein the predetermined portion of the tubular assembly 
comprises a fourth steel alloy comprising: 0.02 % C, 1.31 % Mn. 0.02 % P, 0.,001 % s, 0.45 
.% SI. 9.1 % Ni. and 18.7 % Cr. 



35. The method of dalm 34. wherein the anisotropy of the predetennined portion of the 
tubular assembly, prior to the radial expansion and plastic defbnfnatlon, te at>out 1 .34. 

36. The method of claim 1, wherein the yield point of the predetem^ned portion of the 
tubu/ar assembly is at most about 46.9 ksi prior to the radial expan^on and plastic 
defonmation: and wherein the yield point of the predetemiined portion of the tubular 
assembly is at least about 65.9 ksi after the radial expansion and plastic defonmation. 

37. The method of dalm 1 . wherein the yield point of the predetermined portion of the 
tubular assembly alter the radial expansion and plastic defomnation Is at least about 40 % 
greater than the yield point of the predeterrnlined portion of the tubular assembly prior to the 
radial expansion and plastic defomnation. 
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38. The method of dalm 1 • w*>8r9in the sinlsotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plasUc deTomiatlon, Is at least about 

39 The method of claim 1 , wherein the yield point of the predetermined portion of the 
tubular assembly is at most about 57.8 ksi prior to the radial expansion and plastic 
defomiatlon; and wherein the yield point of the predetemnlned portion of the tubular 
assembly is at least about 74.4 ksl aftar the radial e)q>ansion and plastic defomiatibn, 

40- The method of daim 1 . wherein the yiekJ point of the predetennlned portion of the 
tubular assembly after the radial expansion and plastic deformation id at least about 28 % . 
greater than the yield point of the predetermined portion of the tubular assembly, prior to the 
radial expansion arKl plastic deformation. 

41 . The method of claim 1 • wherein the anisotrbpy of the predotemiined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation. Is at least about 
1.04. 

42. The method of daim 1 . wherein the enlsotropy of the predetermined portion of the . 
tubular assembly, prior to the radial expansion and plastic deformation. Is at least about 
1.92. 

43. The method of daim 1 , wherein the anisotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic defonmafcn, is at least about 
1.34. 

44. The m^hod of daim 1, wherein the anisotropy of the predetermined portion of the 
tubular assembly, prior to the ladlal expansion and plastic defonnationp ranges from about 
1.04 to about 1.92. 

45. The method of dalm 1 , v^reln the yIeW point of the predetennlned portion of the 
tubular assembly, prior to the radial expansion and plastic def6rmatlon» ranges from about 
47.6 ksl to about 61 H ksl. 
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46. The method of claim 1 . wherein the exf»andabllity coeffident of the predetermined 
portion of the tubular assembly, prior lo the radial expansion and plastic deformation, is 
greater than 0.12. 

47. The method of claim 1 , wherein the expandability coefficient of the predetermined 
portion of the tubular assembly is greater than the expandability coefndent of the other * 
portion of the tutnilar assembly. 

48. The method of daim 1 , wherein the tubular assembly comprises a wellbore casing. 

49. The method of daim 1. wherein the tubular assembly comprises a pipeline. 

50. The method of daim 1. wherein the tubular assembly comprises a structural support 

51 . An expandable tubular member comprising a steel alloy compnsing: 0.065 % C, 1.44 
% Mn, 0.01 % P, 0-002 % S, 0.24 % SI, 0.01 % Cu. 0.01 % Ni. and 0.02 % Cr. 

52. The tubular memt>er of daim 51 , wherein a yield point of the tubular memt>er ts at 

• most atXHit 46.9 icsl pnor to a radial expansion and plastic defomiation; and wherein a yield 
point of the tubular member Is at least atxHJt 65.9 ksi after the radial csxpansion and plastic 
deformatioa 

• 53. Thetubularmerrd^erofclalrnSl.wherain the yield point of the tubular meri^ • 
the radial expansion and plasfic defbrmatlon Is at least about 40 % greater than the yidd 
point of the tubular member prior to the radial expansion and plastic deformation. 

54. The tutHjIar member of daim 51 . wherein the anisotropy of the tubular member, prior 
to a radial expansion and plastic deformation. Is about 1 .48. 

55. The tubular menriber of daim 51 , wherein the tubular member comprises a wellbore 
casing. 

56. The tubutar member of daim 51 , wherein the tubular member comprises a pipeline. 
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57. The tubular merrt)er of clelm 51, wher^n'the tubular member comprises a structural 
support 

58. An expandable tubular member comprising a steel alloy comprising: 0.16 % C, 1.28 
% Mn. 0.017 % P. 0.004 % S. 0.29 % SI, 0.01 % Cu. 0.01 % Nl. and 0.03 % Cr. 

59. The tubular member of claim 58, wherein a yield point of the tubular member is at . 
most about 57.8 ksl prior to a radial expansion and plastic defomiatlon; and wherein the 
yield point of the tubular member Is at least about 74 A ksl after the radial expansion and 
plastic deformation. 

60. The tubular member of claim SB, wherein a yield point of the of the tubular memt>er 
after a radial expansion and plastic deformation Is at least about 28 % greater than tha yield 
polnt of the tubular member prior to the radial expansion and plastic deformation. 

61 . The tubular mernber of daim 58. wherein the anlsotropy of the tubular member, prior 
to a radial expansion and plastic deformation, is about 1 .04. 

62. The tubular member cyf claim 68, wherein the tubular member comprises a wellbore 
casing. 

63. The tubular member of claim 58, wherein the tubular member comprises a ppefine. 

64. Tha tubular mender of daim 58» wherein the tubular m&rrber comprises a stiuctural 
support 

65. An expandable tubular member compri^g a steel alloy comprfslng: O.OB % C, 0.82 
% Mn, 0.006 % P, 0.003 % S. 0.30 % SI, 0.18 %.Cu, 0.05 % l^i, and 0.05 % Cr. 

68. The tubular member of daim 65. wherein the anlsotropy Of the tubular member, prior 
to a radial expansion and plastic defonmatlon. is about 1.92. 
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67. The tubular member of dalm 65, wherein the tubular member oomprises a weHbore 
casirig. 

68. The tubular member of claim 65. wherein the tubular member oompn'ses a pipeline. 

69* The tubular member of daim 65, wherein the tubular member comprises a structural 
support. 

70. An expandable tubular member comprfsing a steel alloy comprising: 0.02 % C, 1 .31 
% Mn. 0.02 % P. 0.001 % S. 0.45 % SI, 9.1 % Nl. and 18.7 % Cr. 

71 . The tububr member of dalm 70. wherein the anisotropy of the tubular member, prior 
to a radial expansion and plastic deformation* Is atx^ut 1.34. 

72. The tubular n^ember of dalm 70, wherein the tubular member comprises a wellbore 
casing. 

73. The tubular memt>er of dalm 70, wherein the tubular member comprises a pipeline. 

74. The tubular member of dalm 70. wherein the tubular member compriees a structural 
suppofl 

75. An expandable tubular member, wherein the yield point of the expandable tubular 
member is at most about 46.9 ks! prior to a radial expansion and plastic deformation; and 
Wherein the yield point of the expandable tubular member Is at least about 65.9 ksi after the 
radial expansion and plastic delbmnation. 

76. The tubular member of dalm 75. wherein the tubular member comprises a welitx^re 
casing. 

77. The tubular member of daim 75, wherein the tubular member comprises a fripellne. 

78. The tubular mernber of dalm 75, Wherein the tutnjlar memt)er comprises a structural 
support 
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79. An expandable tubular member, wherein a yield point of the expandable tubular 
member after a radial expansion and plastic defom^ation 13 at least about 40 % greater than . 
the yield point of the expandable tubular member prior to the radial expansion and plastic 
deformation. 

80. The tubular member of claim 79. wherein the tubular member comprises a wellbore 
casing. 

81. The tubular member of dalm 79, wherein the tubular member comprises a pipeline. 

82. The tubular member of dalm 79. wherein the tubular member comprises a stnjctural 
support * 

83. An expandable tubular member, wherein the anisotropy of the expandable tubular 
merrier, prior to the radial expansion and plastic defomnaOon. Is at least about 1 .48. 

84. The tubular member of daim 83. wherein the tubular member comprises a woBboie r 
casing. 

85. The tubular member of dalm 83, wherein the tubular member comprises a pipeline. 

86. The tubular member of dalm 83. wherein the tubular member comprises a strudural .>. 
support 

87. An expandable tubular member, wherein the yi^ pdnt of the expandable tubular 
member Is at most about 57.8 ksl prior to the radial expansion and plastic defomiatlon; and - 
wherein the yield point of the expandable tubular member Is at least about 74.4 after the • 
radial expansion and plastic deformation. 

88. The tubular member of claim 87. whenan the tubular member comprises a wellbore 
casing. 

89. The tubular member of daim 87. wherein the tubular member comprises a pipeline. 
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90. the tubular member of daim 87. wherein the tubular member comprises a structural 
support 

91. An expandable tubular member, wherein the ^Id point of tho expandable tubular 
member after a radial expansion and plastic deformation is at least about 28 % greater than 
the yield point of the expandable tubular member prior to the radial expansion and plastic 
defonnation. 

92. The tubular member of dalm 91 . wherein the tubular mennber comprises a wellboro 
casing. 

93. The tubular member of claim 91 . wherein the tubular member comprises a pipeline. - 

94. The tubular member of daim 91 , wherein the tubular member comprises a structural 
support 

95. An expandable tubular nnember. wherein the anlsotropy of the e^qpandable tubular •. 
member, prior to the radial expansion and plastic defonnation. Is at least about 1.04. 

96. The tubular member of daim 95, wherein the tubular member comprises a wellbore 
casing. 

if * * * 

97. The tubular member of claim 95, wherein the tubular member comprises a pipeline. 

: 98. The tubular member of daim 95, wherein the tubular member comprises a structural 
support 

99. An expandable tubular member, wherein the anlsotropy of the expandable tubular 
menr^>er, prior to the radial expansion and plastic defonmatlon, is at least about 1.92. 

100. The tubular member of dafrn 99, wherein the tubular member comprises a welbore 
casing. 
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101 . The tubular member of claim 99, wherein the tubular member comprises a pipeline. 

1 02. The tubular member of claim 99, wherein the tubular member comprises a structural 
support 

1 03. An expandable tuknilar member, wherein the anisotropy of the expandable tubular 
member, prior to the radial expansion and plastic defomnation» is at least about 1 .34. 

104. The tubular member of daim 103, wherein the tubular member comprises a weltbore 
casing. 

1 05. The tubular member of claim 103, wherein the tubular member comprises a pipeline. 

1 06. The tutHilar member of daim 1 03, wherein the tubular member comprises a structural 
support 

107. An expandable tubular rnember» wherein the anisotropy of the expandable tubular 
• niember. prior to the radial expansion and plastic deformation, ranges fnam about 1 .04 to 

about 1.92. 

1 08. Tlie tubular member of daim 107» wherein the tubular member comprises a wellbore 
casing, 

'109. The tut>ular member of daim 107. wherein the tubular merhber comprises a pipeline. 

110. The tutHjlar member of daim 1 07. wherein the tubular member comprises a structural 
support 

111. An expands^le tubular rmmber. wherebi the yieid point of the expandable tubular 
member, prior to the radial expansion and plastic deformation, ranges from about 47.6 ksi to 
about 61.7 ksi. 

112. The tubular member of daim 111, wherein the tutnilar member comprises a wellbore 
casing. 
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113. The tubular member of claim 111, wherein the tubular mernber comprises a pipeline. 

1 14. The tubular member of claim 111, wherein the tubular member comprises a structural 
support 

115. An expandable tubular member, wherein the expandabilrty coefficient of the 
expandable tubular member, prior to the radial expansion and plastic deformation, is greater 
than 0.12. 

1 1 B« The tubular memt>er of claim 115, wherein the tutMJlar menriber comprises a wellbore 
casing. 

117. The titular member of claim 1 15, wherein the tubular mernber comprises a pipeline. 

118. The tubular m8mt>er of claim 115, wherein the tubular member comprises a structural 
support 

119. An expandable tubular member, wherein the expandability coefficient of the 
expandable tubular member is greater than the expandabllit/ coefficient of another portion of 
the expandable tubular mamber. * 

1 20. The tubular number of claim 119. wherein the tubular ntember comprises a wellbore • 
casing. 

1 21 . The tubular member of dam 119, wherein tha tubular menrtber comprises a pipeline. 

1 22. The tubular member of daim 1 1 9» wherein the tubular member comprises a stnjctural 
support 

123. An expandable tubular member, wherein the tutxilar member has a higher ductlii^ 
and a lower yield point prior to a radial expansion and plastic deformation than after the 
radial expansion and plastic defbrmatlon. 



SUBSTITUTE SHEET (RULE 26) 



wo 2(K)5/024170 



PCT/US2004/028831 



124. The tubular member of claim 1 23» wherein the tubular member comprises a wellbore 
casing. 

1 25. The tubular member of daim 123, wherein the tubular member comprises a pipeline. 

126. The tubular member of daim 123. wher^ the tubular member comprises a structural 
support 

1 27. A method of radially expanding and plastically deforming a tubular assembly 
comprising a rirat tubular member coupled to a second tubular memt>er, comprising: 

radially expanding and ptestically dsfonnlng tha tubular assembly within a preexisting 
structure; and 

using less power to radially exparKl each unit length of the first tubular memt>er than 
to radially expand each unit length of the second tubular member. 

1 28. The method of daim 1 27. wherein tha tubular member comprises a wellbore casing. 

129. The method of daim 127. wherein the tubular member comprfses a pipeline. 

130. Tha method of daim 127, wherein the tubular memt>er comprises a structural* 
support 

131. A system for radially expanding end plastically deforming a tubular assembly 
comprislr^g a first tubular memt>er coupled to a second tubular member, comprising: 

means for radially expanding the tubular assembly within a preexisting stoicture; and 
means for using less power to radially expand each unit length of the first tubular 

member than to radially exparKi each unit length of the second tubular 

member. 

1 32. The system of daim 131 , wherein the tubular member comprises a wellbore casing. 

133. The system of ^AsSrn 131 • wherein the tubular memt>er comprises a pipeline. 
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1 34. The system of daim 1 31 » wtrereln tha tubular member comprises a stmcturat 
support 

135. A method of manufacturing a tubular member, comprising: 

processing a tubular member until the tubular member is characterized by one or- 

more Inlennedfeite characteristics; 
positioning the tubular member within a preexisting structure; and 
processing the tubular member within the preexisting structure until the tubular 

member is chareetertzed one or more final characteristics. 

136. The method of claim 135. wherein the tubular member comprises a welibore casing. 

1 37. The method of claim 135, wherein the tubular mennber comprises a pipeline. 

138. The method of claim 135, wherein the tubular memt>er comprises a structural 
support 

1 39. The method of claim 1 35. wherein the preexisting structure comprises a welitx^re that 
traverses a subten^nean formation. 

140. The method of claim 135. wherein the cTiaracteristfcs are selected from a group 
oonsis^ng of yield point and ductility. 

141 . The method of claim 135. wherein processing the tubular member within the 
preexIsUng structure until the tubular member is characterized one or more final 
characteristics comprises: 

radially expanding and plastically deforming the tubular member within the 
preexisting structure. 

142. An apparatus, comprising: 

an expandable tubular assembly; and 

an expansion device coupled to the expandable tubular assembly; 
wherein a predetermined portion of the expandable tubular assembly has a lower 
yield point than another portion of the expandable tubular assembly. 
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143. The apparatus of dai'm 142, wherein the expansion device comprises a rotary 
expansion device. • • 

144. The apparatus of daim 142. wherein the expansion device comprises an axlally 
disptaceable expansion device. 

145. The apparatus of dahm 142» wherein the expansion device comprises a reciprocating 
expansion device. 

145. The apparatus of cterim 142» wherein the expartsion device comprises a hVdrofomnlng 
expansion device. 

147. The apparatus of claim 142, wherein the expansion device comprises an impulsive • 
force expansion device. 

146. The apparatus of daim 142, wherein the predetennlned portion of the tubular 
assembly has a higher ductility and a lower yield point than another portion of the • 
exparxlable tubular assembly. 

149. The apparatus of daim 142. wherein the predetenmlned portion of the tubular 
assembly has a higher dudiRt/ than another portion of the expandable tubular assembly. 

1 50* The apparatus of ctoim 142. wtierein the predetermined portion' of the tubular 
assembly has a lower yield point than enother portion of the expandable tubular assembly. 

1 51 . The apparatus of daim 1 42. wherein the predetennined portion of the tubular 
assembly comprises an end portion of the tubular assembly. 

152. The apparatus of claim 142, wherein the predetermined portion of the tubular 
assembly ooniprises a plurality of predetermined portions of the tubular assembly. 
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153. The apparatus of claim 142, wherein th© prsdoiermined porbon of the tubular 
assemt>iy comprises a plurality of spaced apart predetermined portions of the tut>ular 
assembly. 

1 54. The apparatus of claim 1 42» wherein the other portion of the tubular assenlbty 
comprises an end portion of the tubular assembly. 

1 55. The apparatus of claim 1 42, wherein the other portion of the tubular assembly 
comprises a plurality of other portions of the tubular assembly. 

156. . The apparatus of dalm 142» wherein the other portion of the tubular assembly 
comprises a plurality of spaced apart ottier portions of the tutxjlar assembly. 

157. The apparatus of claim 142. wherein the tulHJiar assemt>ly comprises a plurality of 
tubular memtTers coupled to one another by corresponding tubular couplings. • 

1 58. The apparatus of claim 1 57, wherein the tubular couplings comprise the 
predetermined portions of the tubular assembly: and wherein ^e tubular members comprise 
the other portion of the tubular assembly. 

159- The apparatus of. dalm 1 57, wherein one or more of the tubular couplings comprise • • 
the predetermined portions of the tubular assembly. 

160. The epparatus of dalm 1 57. wherein one or more of the tubular members comprise 
the predeterrrdned portlorie of the tubular assembly. 

161 . The apparatus deim 142. wherdn the predetermined portion of the tubular 
a8semt>ly defines one or more openings. 

1 62. The apparatus of claim 1 51 . wherein one or more of the openings comprise slots. 

163. The apparatus of claim 161 , wtierein the anlsotropy fbr the predetermined portion of 
the tubular assembly Is greater than 1 . 
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164. The apparatus of claim 142. wharetn the anisotropy for the predetermined portbn of. 
the tubular assambly.is greater ft\Bn 1 . 

165. The apparatus of dalm 142, wherein the strain hardening exponent for the 
pnedetemilned portion of the tabular assembly Is greater than Q.12. 

166. The apparatus of claim 142, wherein the anisotropy for the predetermined portion of 
the tubular assembly is greater than 1; and wherein the strain hardening exponent for the 
predetermined portion of the tubular assembly is greater than 0. 1 2. 

167. The apparatus of dalm 142. wherein the predetennined portion of the tubular 
assembly compdses a first steel alby comprising: 0.065 % C, 1.44 % Mn, 0.01 % P, 0.002 % 
S, 0.24 % Su 0.01 % Cu, 0.01 % Ni, and 0.02 % Cr. 

168. The apparatus of dalm 167, wherein the yield point of the predetermined portion of 
the tubular assembly Is at most about 46.9 ksi. 

169. The apparatus of dalm 167, wherein the anisotropy of the predetermined portion of 
the tubular assembly Is about 1 .48. 

170. The apparatus of dalm 142« wherein the predetemrHned portion of the tubular * . 
assembly comprises a second steel aBcy comprising: 0.18 % C, 1.28 % Mn, 0.017 % P, 
0.004 % S, 0.29 % SI 0.01 % Cu, 0.01 % Nt. and 0.03 % Cr. 

171. The apparatus of dalm 170. wherein the yield point of the predetermined portion of . 
the tubular assembly is at most about 57.6 ksi. 

172. The apparatus of daim 170» v^^erein the anisotropy of the predetermined portion of . 
the tutHJiar assembly Is about 1 .04. 

173. The apparatus of dairn 142, wherein the predeternrined portion of the tubular 
assembly comprises a third steel alloy comprising: 0.08 % C, 0.82 % Mn, 0.006 % P, 0.003 
% S, 0.30 % SI. 0.16 % Cu, 0.05 % Ni. and aOS % Cr. 
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174. The apparatus of claim 173, wherein the anisotropy of the predetermined portion of 
the tubular asdembly Is about 1.92. 

1 75. The apparatud of dafm 142, wherein the predetermined portion of the tubular . . 
assembly comprises a fourth steel alloy comprising: 0.02 % C. 1.31 % Mn. 0.02 % P». 0.001 
% 0.45 % SI, d.1 % Nl. and 18.7 % Cr. 

1 76. The apparatus of claim 1 75, wherein the anisotropy of the predetermined portion of • 
the tubular assembly is at least about 1 .34. 

1 77. The apparatus of claim 142, wherein the yield point of the predetermined portion of 
the tubular assembly is at moat about 46.9 ksl* 

176. The apparatus of daim 142; wherein the anisotropy of the predetermined portion of 
' the tubular assembly Is at least about 1 .48. 

179. The apparatus of dalm 142, wherein the yield point of the predetermined portlon of 
the tubular assembly is at most about 57.8 ksl. 

180. The apparatus of dalm 142, wherein the anisotropy of the predetermined portion of 
Ihetubularassembly Is at least about 1.04.' *<■*<* 

1 81 . The apparatus of daim 142, wherein the anisotropy of the predetenmined portion of 
the tubular assembly is at least abotit 1.92. 

1 82. The apparatus of dalm 142» wherein the anlsotippy of the predetermined portion of 
the tubular assembly is at least about 1 .34. 

1 83. The apparatus of dalm 142, wherein the anisotropy of the predetermined portion of 
the tubular assembly ranges from atiout 1 .04 to about 1 .92. 

1 84. The apparatus of claim 142. wherein the yield point of the predetermined portion of 
the tubular assembly ranges from about 47.8 ksl to about 61 .7 ksi^ 
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185. The apparatus of daim 142, wharein the expandability coaffictent of the 
pradetenmlned portion of the tubular assembly is greater than 0.12. 

1 66. The apparatus of daim 142, wherein the expandability coaffictent of the 
predetermined portion of the tubular assembly Is greater than the expandability ooeffident of 
the other portion of the tubular assemt)ly. 

1 87. The apparatus of daim 142, wherein the tubular assembly comprises a welftxire 
casing. 

1 88. The apparalud of daim 142, wherein the tubular assembly oomprises a pipeline. - 

1 89. The apparatus of daim 142, wherein the tubular assembly comprises a structural 
support 

190. An expandable tubular momber, wherein a yield point of the expandable tubular 
member after a radial expansion and plastic deformation is at least about 5.8 % greater than 
the yield point of the expandable tutxjiar member prior to the radial expansion and plastic 
deformatioru 

191 . The tubular member of daim 190, wherein the tubular member comprises a wellbore 
casing. 

1 92. The tubular member of daim 1 90, wherein the tubular member compriseB.a pipeline. 

193. The tubular member of daim 190, wherein the tubular member comprises a structural 
support 

1 94. A method of determining the expandability of a selected tubular member, comprising: 
determining an anlsotropy vahie for the selected tubular memtser; 

determining a strain hardening value for the selected tubular mennber; and 
multlplyirtg the arte>tropy value times the strain hardertlng value to generate an « 
expandabili^ value for the selecrted tubular member. 
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195. The method of dalm 194. wherein an anlsotropy value greater than 0.12 Indicates 
that the tubular member 13 suitable for radial expansion and plastic deformation. 

196. The method erf dalm 194, wherein the tubular member comprises a wellbore casing. • 

197. The msthod of claim 194. wherein the tubular member comprises a pipeline. 

1 98. T?ie method of daim 1 94, wherein the tubular member comprises a stnjctural 
support 

199. A method of radially expanding and plastically defomiing tubular members, 
comprising: 

selecting a tubular memben 

determining an anlsotropy value for the selected tubular member, 
determining a strain hardening value for the selected tubular member, 
multiplying the anlsotropy value times the strain hardening value to generate an 

expandability value for the selected tubular member; and 
If the anlsotropy value is greater than 0.12, then radially expanding and plastically - 

deforming the selected tubular member. 

200. The method of dalm 199, wherein the tubular member comprises a weNbore casing. 

201. The method of dalm 1 99, wherein the tubular member comprises a pipeline. 

202. The method of daim 1 09, wherein the tubular member comprises a structural 
support 

203. The method of dalm 1 99, wherein radially expanding and plastically deforming the 
seleded tubular member comprises: 

Inserting the selected tubular member Into a pree)usting structure; and 

Vt\ert radially expanding and plastically deforming the selected tubular member. 

204. The method of dalm 203, wherein the preexisting sbucture comprises a wellbora that 
traverses a subterranean formation. 
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205. A radially exparidabla tubular member apparatus comprising: 
a first tubular member, 

a second tubular member engaged with the first tubular member forming a Joint; and 
a sleeve overlapping and coupfing the firet and second tubular members at the Joint: 
wherein, prior to a radial expansion and plastic deformation of the apparatus* a 

predetermined portion of the apparatus has a lower yield point than another 

portion of the apparatus. 

20fi. The apparatus of dafm 205, wherein the predetermined portion of the apparatus has 
a higher ductility and a lower yield point prior to the radial expansion and plastic defDrmatlon 
than after the radial expansion and plastic deformation. 

207. The apparatus of dalm 205. wherein the predeternvned portion of the apparatus has 
a higher ducUIIty prior to the radial expansion and plastic deformation than after the radiai . 
expansion and plastic defbnmation. 

208. The apparatus of claim 205. wherein the predetermined portion of the apparatus has 
a tower yield point prior to the tadtal expansion and plastic deformation than after the radial 
expansion and plastic deforrratlon. 

209. The apparatus of daim 205. wherein the predetenmlned portion of the apparatus has 
a larger Inside dlamefter after the radial expansion and plastic deformation than other 
portions of the tubular assembly. 

210. The apparatus of dalm 209. further comprisir^: 

positioning another apparatus within the preexisting structure in overlapping relation 

lo the apparatus; and 
radially expanding and plastically deforming the other apparatus within the 

preexisting structure; 
wherein, prior to the radial expansim and plastic defonmation of the apparatus, a 

predetermined portion of the dOter apparatus has a lower yield point than 

another portion of the other apparatus. 
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21 1 . The apparatus of dalm 210, wherein the Inside diameter of the radially expanded and 
plastically deformed other portion of the apparatus Is equal to the ineide dlanr>eter of the 
radially expanded and plastically deformed other portion of the other apparatus. 

212- The apparatus of dalm 206, wherein the predetermined portion of the apparatus 
comprises an end portion of the apparatus. 

21 3. The apparatus of dalm 205, wherein the predetermined portion of the apparatus 
comprises a plurality of predetermined portions of the apparatus. 

214. The apparatus of daim 205. wherein the predetemrtlned portion of the apparatus 
comprises a plurality of spaced apart predetermined portions of the apparatus. 

21 6. The apparatus of dalm 205, wherein the other portion of the apparatus comprises an 
end portion of the apparatus. 

21 6. The apparatus Of dalm 205, wherein the other portion of the apparatus comprises ^ 
plurality of ottier portions of the ai>paratu5. 

217. The apparatus of daim 205, wherein the other portion of the apparatus comprises a . 
plurallV of spaced apart other portions of the apparatus. 

21 8. The apparatus of claim 205, wherein the apparatus ccxnprisad a plurality of tubular 
members coupled to one another by corresponding tubular couplings. 

21 9. The apparatus of dafrn 21 8. whore! n the tubular couplings comprise the 
predetemiined portions of the apparatus; and wherein the tubular members comprise the 
olher portion of the apparatus. 

220. The apparetus of dalm 21 8, wherein one or more of the tubular couplings comprise 
the predetermined portions of the apparatus. 

221 . The apparatus of dalm 218, wherein one or more of the tubular members comprise 
the pred^ermlned portions of the apparatus. 
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222. The ap|>aratus.of dalm 205. wherein the predetermined portion of the apparatus 
defined one or more openings. 

223. The apparatus of daim 222, wherein one or more of the openings comprfee siots. 

224. The apparatus of daim 222, wherein the anisotropy for the predetem^ned portion of 
the apparatus ie greater than 1. 

225. The apparahjs of d^fn 205, wherein ttie anisotropy for the predetermined portion of 
the apparatus is greater than 1 

226. The apparatus of daim 205, wherein the strain hardening exponent for the 
predetermined portion of the apparatus Is greater than 0.12. 

227. The apparatus of dafm 205, wherein tha anisotropy for tha predetermined portion of 
the apparatus is greater than 1 ; and wher&in the strain hardening exponent for the 
predetermined portion of the apparatus is greater than 0.12. 

226. The apparatus of daim 205, wherein the predetermined portion of the apparatus 
compnses a first steel attoy comprising: 0.065 % C, 1.44 % Mn, 0.01 %. 0.002 % S. 0.24* 
% Si, 0.01 % Cu. 0.01 % Ni. and 0.02 % Cr. 

229. The apparatus of dalm 228. wherein the yield point of the predetermined jpotrtfon of. 
the apparatus Is at most at?out 46.9 ks) prior to the radial expansicri and plastic deformation; 
and wherein the yield point of the predetemnined portion of the apparatus is at least about 
65.9 kai after the radial e^cpenslon and plastic deformation. 

230. The apparatus of dalm 228. wherein the yield point of the predetermined portion o^ 
tine ap))aratus after the radial expansion and plastic deformation is at least at»ut 40 % 
greater tiian tha yield point of the predetermined portion of tiie apparatus prior to the radial 
expansion and plastic defomiation. 
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231 . The app>aratus of dalm 226. wherein the anisotnopy of the predetermined portion of 
tha apparatus* prior to the radial expansion and plastic deforrnalion» Is about 1.46. 

232. The apparatus of daim 205» wherein the predetennined portion of the apparatus 
comprises a second steel alloy comprising: 0.18 % C. 1.28 % Mn. 0.017 % P, 0.004 % S, /. 
0.29 % 51. 0.01 % Cu, 0.01 % Ni. and 0.03 % Cr. 

233. The apparatus of claim 232, wherein the yield point of the predetermined portion of 
the apparatus Is at most about 57.8 ksi prior to the radial expansion and plastic deformation; 
and wherein the yield point of the predetemnined portion of the apparatus Is at least about • 
74.4 ksi after the radial expansion and plastic defomiatlon. 

234. The apparatus of claim 232, wherein the yield point of the predetermined portion of - 
the apparatus after the radial expansion and plastic deformation is at least about 28 % 
greater than the yield point of the pradetermined portion of the apparatus prior to the radial 
exp£Vision and plastic deformation. 

235. The apparatus of daim 232. wherein the anisotropy of the predetermir^ed portion of 
the apparatus, prior to the radial expansion and plastic deformation, is about 1 .04. 

236. The apparatus of dalm 205, wherein the predetermined portion of the apparatus 
comprises a third steel alloy comprising: 0.08 % C» 0.82 % Mn. 0.006 % P, 0.003 % S, 0.30 
% SI. 0.16 % cu, 0.05 % Ni, and 0.05 % Cr. 

237. The apparatus of daim 236» wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation, is about 1.92. 

238. The apparatus of daim 205* wherein the predetermined portion of the apparatus 
comprises a fourih steel alloy comprising: 0.02 % C. 1.31 % Mn, 0.02 % P, 0.001 % S. 0.45 
% SI, 9.1 % NI. and 18.7 % Cr. 

239. The apparatus of dalm 238. wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation. Is about 1.34. 
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240. The apparatus of dafm 205. wherein the yield point oT the predetermined portion of 
the apparatus is at most about 46.9 ksi prior to the radial expansion and plastic defomiation; 
and wherein the yield point of the predetermined portion of ttie apparatus is at least about 

' 65.0 ksi after the radial expansion arid plastic defonnf)atlon. 

241 . The apparatus of claim 205. wherein the yield point of the predetermined portion of 
the apparatus after the radial expansion and plastic deforrr>atlon Is at least alxiut 40 % 
greater than the yield point of the predetemntned portion of the apparatus prior to the radial- 
expansion and plastic deformation. 

242. The apparatus of claim 205, wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation, is at least atxnit 1.46. . 

243. The apparatus of daim 205, wherein the yield point of the predetermined portion of 
the apparatus is at most about 57.8 ksi prior to the radial expanston and plastic deformation; 
and wherein the yield point of the predetermined portion of the apparatus Is at least about 
74.4 ksi after the radial expansion and plastk: deformatton. 

244. The apparatus of daim 205, wherein the yield point of the predetermined portk>n of 
the apparahjs after the radial expansion and plastic deformation Is at least about 28 % v 
greater than the yield point of the predetermined portion of the epparatus prior to the radial 
e}q>an5ion and plastic deformation. 

245. The apparatus of dalm 205, wherein the anisotropy of the predetermined portk)n of 
the apparahJs, prior to the ratfial expansion and plastic deformation. Is at least about 1 .04. 

246. The apparatus of dalm 205» wherein the anisotropy of the predetermined portion of 
the apparatus* prior to the radial expansbn and plastic deformatton. is at least about 1.92. 

247. The apparatus of daim 205. wherein the anisotiDpy of the predetermined portion of 
the apparatus, prior to the radial expansion and plasfic defbrmaOon. Is at least about 1.34. 
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248. Tho appdfatus of claim 205, wherein the antsotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plasUo dofonmation, ranges from about 1*04 
toaboutl.92. 

249. The apparatus of datm 205, wherein the yield point of the predetemiined portion of 
the apparatus, prior to the radial expansion and plastic deformation, ranges from stoouX 47.6 
ks) to about 61 .7 ksL 

250. The apparatus of daim 205, wherein the expandability coefficient of the 
predetermined portion of the apparatus, prior to the radial expansion and plastic - 
defomnatlon. is greater than 0.12. 

251 . The apparatus of daim 205. wherein the expandability cootfldent of the 
predetermined portion of the apparatus is greater than the expandability coeffident of the 
other portion of the apparatus. 

252. The apparatus of daim 205, wherein the apparatus comprises a wellbore casing. 

253. The apparatus of daim 205, wherein the apparatus comprises a pipeline. 

254. The apparatus of daim 205, wherein the apparatus comprises a structural support ' 

255. A radially expandable tubular member appamtus comprising: 
a first tubular member; 

a second tubular member engaged with the first tutiular member forming a Joint; 
a sleeve overlapping and coupflng the first and second tubular members at the joint; 
the sleeve having opposite tapered ends and a flange engaged fn a recess fbrmed in 

an adjacent tubular memt^er; and 
one of the tapered ends being a surface formed on the flange; 
wherein, prior to a radial expansion and plastic deformation of the apparatus, a 

predetermined portion of the apparatus has a lower yield point than another 

portion of the apparatua 



SUBSTITUTE SHEET (RULE 26) 



wo 2005/024170 



PCT/US2004/028831 



256. The apparatus as defined In claim 255 wherein the recess includes a tapered wall in 
mating engagement with the tapered end formed on the flange. 

:S7. The apparatus as defined In claim 255 wherein the sleeve Includes a flange at each 
tapered end and each tapered end Is formed on a respective flange. 

258. The apparatus as defined In dalm 257 wherein each tubular member includes a 
recess. 

259. The apparatus as defined In claim 258 wherein each flange Is engaged In a 
respective one of the recesses. 

260. The apparatus as defined in daim 259 wherein each recess Includes a tapered wall 
In mating engagement with the teperad end formed on a respective one of the 
flanges. 

261 - The apparatus of dalm 255. wherein the predetemUned portion of the apparatus has 
a higher dudifity and a lower yield point prior to the radial expansion and plastic deformation 
than after the radial expansion and plastic deformation. 

262. The apparatus off dann 255. wherdn the predetermined portion of the aj^paratus has 
a Wgher dudllity prior to the radial expansion and plastic defbrmetfon ttian afterthe radial 
expansion and plastic deformation. 

263. The apparatus of claim 255. wherein the predetenmined portion of the apparatus has 
d lower yield point prior to the radial expansion and fJlastic defbmiatlDn than after the radial 
expansion and plastic deformation. 

264. The apparatus of dalm 255. wherein the predetenrtned portion of the apparatus has 
a larger Inside dlamotar^fter the radial expansion and plastic deformation than ottier 
portions of the tubular assembly. 

265. The apparatus of dalm 264. further comprising: 
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positioning another apparatus vtlthln the preexisting structure In overlapping relation 

to the apparatus: and 
radially expanding and plastically deforming the other apparatus within the 

preexisting structure; 
wtierain* prior to the radial expansion and plastic deformation of the apparatus, a » 

predetermined portion of the other apparatus has a lower yield point than 

another portion of the other apparatus. 

266. The apparatus of claim 265, wherein the inside diameter of the radially expanded and 
plastically deformed other portion of the apparatus is equal to the inside diameter of the • 
radially expanded and plastically deformed other porKon of the other apparatus. 

267. The apparatus of claim 255. wherein the predetermined portion of the apparatus 
• comprises an end portion of the apparatus. 

268. The apparatus of dafm 255. wherein the predetermined portion of the apparatus 
comprises a plurality of predetermined portions of the apparatus. 

269. The apparatus of claim 255. wherein the predetermined portion of the apparatus • 
comprises a plurality of spaced apart predetermined portions of the apparatus. • 

•270. The appdrstud of dalm 255. wherein the other portion of the apparatus comprises an 
er)d portion of the apparatus. 

271 . The apparatus of daim 255, wherein the other portion of the apparatus comprises a' 
plurality of other portions of the apparatus. 

272. The apparatus of dalm 255. wherein the other portion of the apparatus comprises a 
plurality of spaced apart other portions of the apparatus. 

273. The apparatus of daim 255, wherein the apparatus comprises a plurality of tubular 
members coupted to one another by corresponding tubular coupfirigs. 
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'274« The apparatus of dalm 273» wherein the tubular couplings comprise the 
predete/mlned portions.of the apparatus; and wheretr> the tubular members comprise the 
other portion of the apparatus. 

275. The apparatus of claim 273i wherein one or more of the tul)utar couplir>gd comprise., 
me predatem)ined portions of the apparatus. 

276. The apparatus of claim 273, wherein one or more of the tubular members comprise 
the predetermined portions of the apparatus. 

277. The apparatus of dalm 255, wherein the predetermined portion of the apparatus 
defines one or more openings. 

278. The apparatus of claim 277. wherein one or more of the openings comprise slotsl 

279. The apparatus of daim 277. wliarein the anisotropy for the predetermined portion of 
the apparatus is greater than 1« 

260. The apparatus of dalm 255, wherein the arssolrop/ for the predetermined portion of • 
the apparatus is greater^than 1 . 

281 . The apparatus of dalm 255. wherein the strain hardening exponent for the 
predetermined portion of the apparatus Is greater than 0.1 2. 

282. The apparatus cf claim 255, wherein the anisotropy for the predetemnlned portion of ^ 
the apparatus Is greater than 1; and wherein the strain hardening exponent for the 
predetermined portion of the apparatus is greater than 0.12. 

283. The apparatus of daim 255« wherein the predetermined portion of the apparatus 
comprises a first steel alloy comprising: 0.085 % C. 1 .44 % Mn, 0.01 % P. 0.002 % S. 0.24 
% 51. 0.01 % Cu. 0.01 % Ni. and 0.02 % Cr. 

284. The epparatus of dairn 263. wherein the yfeld point of the predetermined portion of 
the apparatus is at most about 46.g ksl prtor to the radial expansion and plastic deformation; 
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and wherein the yield point of the predetermined portion of the apparatus is at least atx}ut 
65.9 ksi after the radial expansion and plastic defbmnation. 

285. The apparatus of daim 283. wherein the yield point of the predetermined portion of 
the apparatus after the radial expansion and plastic deformation is at least about 40 % 
greater than the yield point of the predetermined portion of the apparatus prior to the radial - 
expansion and plastic deformation. 

286. The apparatus of claim 283. wherein the anisotropy of the predetemiined portion of 
the apparatus, prior to the radial expansion and plastic deformation. Is atxsut 1.48. 

287. The apparatus of daim 255, wherein the predetemiined portion of the apparatus 
comprises a second steel alloy comprising: 0.18 % C, 1.28 % Mn, 0.017 % P, 0.004 % S, 
0.29 % SI. 0.01 % .Cu« 0.01 % Ni, and 0.03 % Cr. 

288. ' The apparatus of daim 287, wherein the yield point of the predetennined portion of 
the apparatus Is at nrKJst about 57.8 ksi prior to the radial expansion and plastic defomnatlon; 
and wherein the yield point of the predetennined portion of the apparatus is at least about . 
74.4 ksi after the radial expansion and plastic defomnation. 

289. The apparatus of daim 287, wherein the yield point of the predetenrnin j»d portion of 
the apparatus aftar the radial expansion and plastic deformation is at least about 28 % * 
greater than the yield point of the predetermined portion of the apparatus; prior to the radial 
expansion and plastic deformation. 

290. The apparatus of daim 287, wherein the anisotropy of the predetermined portion of 
the apparatus, prior lo the radiaf expansion and ptestic deformatton, is about 1.04. 

291 . The apparatus of daim 255. wherein tt^ predetermnied portion of the apparatus 
comprises a third steel aUoy comprising: 0.08 % C, 0.82 % Mn, 0.008 % P, 0.003 % S. 0.30 
% Si. 0. 16 % Cu, 0.05 % Ni, and O.05 % Cr. . - 

29Z The apparatus of daim 291 , wherein the anisotropy of the predetennined portion of 
the apparatus, prior to the radial expansion and plastic deformation, is about 1.92. 
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293- The apparatus of deim 255. whemin the predetermined portion of the apparatus 
comprises a fburth steel eltoy comprising: 0.02 % C. 1 ,31 % Mn, 0.02 % P. 0.001 % S. 0.45 
% Si, 9.1 % Nl. and 18.7 % Cr. 

294. The apparatus of claim 293. wherein the anisotropy of the predetermined portion of t 
the apparatus, prior to the radial expansion and plastic delbnnation. Is alxnit 1.34. 

295. The apparatus of dalm 256, wherein the yield point of the predetermined portion of 
the apparatus Is at most al)out 46.9 ksl prior to the radia) expansion and plastic defbnnatton; 
and wherein the yield point of the predetermined portion of the apparatus is at least about 
05.9 ksl after the radial expansion and plastic deformat'on. 

296. The apparatus of daim 255, wherein the yield point of the predetermined portion of 
the apparatus after the radial expansion and plastic defonnatlon Is at least about 40 % 
greater than th© yield point of the predetemilned portion of the apparatus prior to the* radial 
expansion and plastte deformation. 

297. The apparatus of dalm 255. wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radtel expansion and plastic defonmation. Is at least about 1.48.- 

298. .The apparatus of daim 255. wherein the yield point of th© predetermined portion of. 
the apparatus is at most about 57.8 ksl prior to the radial expansion and plasticdeformation: 
and wherein the yield point of the predetemilned portion of the apparatus is at least about . 
74.4 ksl after the radial expansion arid plastic deformation. 

299. The apparatus of dalm 255. wherein the yield point of the predetermined portion of 
the apparatus after the radial expansion and plastic deformation is at least at^out 28 % 
greater than the yield pdnt of the predetermined portion of the apparatus prior to the radial* 
expansion and plastic deformation. 

300. The apperatus of dalm 256, wtierein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation, is at least about 1 .04. 
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301. The apf^raius of daim 255, wherein the anlsotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation. Is at least about 1 .92. 

302. The apparatus of dalm 255, wherein the anlsotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation, 1$ at least at>out 1.34. 

303. The apparatus of dalm 255, wherein the anlsotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation, ranges from about 1.04 
to about 1.92. 

304. The apparatus of daim 255, wherein the yfeid point of the predetermined portion of 
the apparatus, prior to \he radial expansion and plastic deformation, ranges firom about 47.6 
ksl to abouX 61 .7 ksi. 

305. The apparatus of claim 255, wherein the expandability coefficient of the 
predetermined portion of the apparatus, prior to the radial expansion and ptastic • 
deformation. Is greater than 0.12. 

306. The apparatus of claim 255, wherein the expandabiUty coeffictent of the • 
predetermined portion of the apparatus is greater than the expandability coefFlctent of the 
other portion of the apparatus. 

30^. Ifhe apparatus of dalm. 255, wtierein the apparatus comprises a wellt>ore casing; 

308. The apparatus of daim 255, wherein the apparatus comprises a pipeline. 

309. The apparatus of daim 255, wtterein the apparatus corr^ses a structural support 

310. A method of Joining radially expandable tubular memt>ers comprising: 
provkiing a first tubular member, 

engaging a second tubular member with the first tubular member to form a Jcrint; 
providing a sleeve; 

mounting the sleeve for overtapping and ooupling the first and second tubular 
membars at the Joint; 
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wherein the first tubular member, the second tubular member, and the sleeve define 

a tubular assembly: &n6 
radially expanding and ptestlcally defomiing the tubular assembly; 
wherein* prior to the radial expansion and plastic deformation, a predetermined 

portion of the tubular assembly has a lower yield point than another portion of . 

the tubular assembly. 

31 1 . The method of daim 31 0. where^ the predetermined portion of the tubular assembly . 
has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic defbrmatioh. 

312. The method of dalm 310, wherein the predetermined portion of the tubular assembly* 
has a higher ductility prior to the radial expansion and plasllo defomnatlon than after the 
radial expartslon and plastic deformation. 

313. The method of dalm 310, wherein the predetermined portion of the tubular assembly 
has a lower yield point prior to the radial expansion and plastic deformation than after the 
radial expansion and plastic deformation. 

314. The method of cteifm 310, wherein the predetermined portion of the tubular assembly 
has a larger inside diameter after the radial expansion and plastic deformation than the other • 
portion of the tubular assembly. 

315. The method of daim 314, further comprising: 

positioning another tubular assembly within the pre&dsUr)g stnicture In overlapping * 

relation to the tubular assembly; and 
radially expanding and plastically deforming the other tubular assembly within the. 

preexisting structure; 
wherein, prior to the radial expansion and plastic deformatioo of tho tubular 

assembly, a predetermined portion of the other tubular assembly has a lower 

yield point than another porfaon of the other tubular assembly. 
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316. The method of claim 315, wherein the inside diameter of the radially expanded and 
plastically deformed other portion of the tubular assembly is equal to the Inside diameter of 
the radlaBy expanded and pladtically deformed other portion of the other tubular.assembty. 

317. The rTTethod of daim 310, wherein the predetermined portion of the tubuler assembly 
comprises an end portion of the tubular assembly. 

318. The method of daim 310. wherein the predetermined portion of the tubular assembly 
comprises a plurality of predetenmlned portions of the tubular assembly. 

319. The method of daim 31 0. wherein the predetermined portion of the tubular assembly 
comprises a plurality of spaced apart predetermined portions of the tubular assembly. 

320. The method of daim 31 0, wherein the other portion of the hjbular assembly 
comprises an end portion of the tubular assembly. 

321 . The method of claim 31 0, wherein the other portion of the hjbular assembly 
comprfses a plurality of other portions of the tubular assembly.. 

322. The method of daim 310« wherein the other.portlon of the tubular assembly 
comprises a plurality of spaced apart ott^er portione of the tubular assembly. 

323. The method of daim 310, wherein the tubular assembly comprises a plurality of • . 
tubular membere coupidd to one another by oonesponding tubular couplings, 

324. The method of claim 323. Wherein the tubular couplings comprise the predetermined 
portions of the tubular aBsembry; and wherein the tubular members oomprfee the other • 
portion of the tubular as$ennt>iy. 

^25. The method of daim 323, whertin or>e or more of the tutMjIar couplings comprise the 
predetermined portions of the tubular assembly* 

326. The method of daim 323» wherein one or mora of the tubular members oomprlse the 
predetermined portions of the tubular assembly. 
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327. The method of claim 310. wherein the predetermined portion of the tubular assembty 
defines one or more openings. 

32a. The method of claim 327, wherein one or more of the openings compfise;slots. 

329. The method of dalm 327, wherein the anisotropy for the predetermined portion of the 
tubular assembly is greater than 1 . 

330. The method of dabn 310. wherein the anisotropy for the predetennined portion of the 
tubular assembly is greater than 1. 

331 . The method of darm 31 0, wherein the strain hardening exponent for the 
predetermined portion of the tubular assembly is greater than 0. 1 2. 

332. The method of daim 310, wherein the anisotropy for the predetemilned portion of the 
tubular asoembfy is greater than 1; and wherein the strain hardening exponent for the 
predetermined portion of the tubular assembly is greater than 0.12. 

333. The method of dalm 310, wherein the predetermined portion of the tubular assembly- 
comprises a first steel alloy comprising: 0.086 % C,.1.44 % Mn, 0.01 % P, 0.002 % S» 0.24 • . 
% SI. 0.01 % Cu. 0.01 % Ni, and 0.02 % Cr. 

* ' • * * * 

334. The method oi daim 333. wherein the yield point of the pradetenmined portion of the 
tubular assembly is at most about 46.9 ksi prior to the radial expansion and plastic 
deformation; and wt>erein the yield point of the predetemilned portion of the tubular 
assembly is at least abom 65.9 ksl after the radial expansion and plastic defomnatior). 

335. The method of daim 333. wherein the yield point of the predetermined portion of the 
tubular assembly after the radaal expansion and plasUc deformation is at least about 40 % 
greater than the yield point of the predetermined portion of the tubular assembly-prior to the 
radial expansion and plastic defonmatlon. 
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336. The method of claim 333, wherein the anisotropy of the predetermined portion of the 
tubular assembly, prfor to the radial expansion and plastic deformation, Is about 1 .48. 

337. The method of daim 31 0» wherein the predetermined portion of the tubular assembly 
comprises a second steel alloy comprising: 0.18 % C. 1.28 % Mn, 0.017 % P. 0.004 % S, 
0.29 % SI. 0.01 % Cu, 0.01 % Ni, and 0.09 % Cr. 

338. The method of dalm 337« wherein the yield point of the predetermined portion of the- 
tubular assembly Is at most about 57.8 icsl prior to the radial expansion and plastic 
deformation; and wherein the yield point of the predetemfilned portion of the tubular 
assembly is at least atx>ut 74.4 icsl after the radial expansion and plastic deformation. 

339. The method of daim 337« wlierein the yield point of the predetermined portion of the 
tubular assembly after the radial expansion and plastic defonnation id at least about 28% . 
greater than the yield point of the predetennined portion of the tubular assembly prfor to the 
radial expansion and plastic deformation. 

340. The method of dalm 337» wherein the anisotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation. Is about 1.04. • 

341. The method of claim 310» wherein the predetemiined portton of ttie tubular assembly 
comprises a third steel alloy comprising: 0.08 % 0.82 % Mn, 0.006 % P, 0.003 % S, 0.30 
% Si. 0.16 % Cu, 0.05 % Nl. and 0.05 % Cr. 

342. The method of daim 341 , wherein the anTsatropy of the predetermined portfon of the 
tubular assembly, prior to the radial expansion and plastic defonmation, is about 1 .92. 

343. The method of claim 310, wherein the predetermined portion of the tubular assembly 
comprises a fourth steel alloy comprising: 0.02 % C, 1.31 % Mn, 0.02 % P. 0.001 % S, 0.45 
% Si, 9.1 % Nl, and 18.7 % Cr. 

344. The method of claim 343, wherein the anisotropy of the predetermined portion of the 
tubular assOTibly, prior to the radiel expansion and plastic deformation, is at)out 1.34. 
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345. The method of ctalm 31 0. wherein the yield point of the predetemiined portion of the 
tubular assembly is at most about 46.9 ksi prior to the radial expansion and plastic 
defomiation; and wherein the yield point of the predetemnlned portion of the tubular 
aseemb^ Is at least about 65.9 kst after the radial expansion and plastic deformation. 

346. The method of claim 31 0^ wherein the yield point of the predetemiined portion of the 
tubular assembly after the radial expansion and plastic deformation is at least about 40 % 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 
radial expansion and plastic deformation. . . 

347. The metliod of daim 310, wherein the anisotropy of the predetemvned portion of the 
tubular assembly^ prior to the radial exparislon and plastic deformation, is at least about 
1.4B. • 

348. The method of daim 31 0, wherBin the yield point ci the predetermined portion of the 
tubular assembly Is at most about 57.8 Icsl prior to the radial expansion and plastic 
deformation; and wherein the yield point of the predetermined portion of the tubular 
assembly ie at feast about 74.4 ksi after the radial expansion end plastic deformation. • 

349. The method of daim 31 0. wherein the yield point of the predetermined portion of the 
•tubular assembly after the rd<^l expansion and plastic deformation is at least dt>out 28 % 
greater than the yield point of the predetermined portion of the tubular assembly prior to. the • . 
radial expansion and plastic deformation. 

■350. The method of daim 310, wherein the anisotropy of the predetomlned portion of the 
tut>ular assembly, prior to the radial expansion and plastic deformation. Is at least about 
1.04. 

351 . The method of daim 310. wherein the anisotropy of the predetemrtlned portion of the 
tubular assembly, prior to the radial e^anslon and plastic deformation, is at least about 
1.92. 
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352. The method of claim 310. wherewi the snlsotropy of the predetemnlned portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, is at least about 
1.34. 

353- The method of claim 310, wherein the anfsotropy of the predetermined portion of the 
' tubular assembly, prior to the radial expansion and plastic deformation, ranges from about 
1.04 to about 1.92. 

354. The method of claim 310, wherein the yield point of the predetermined portion of the . 
tutnilar assembly, prior to the radial expansion and plastic deformation, ranges from about 

' 47.6 ksl to about 61.7 ksi* 

355. The method of daim 310. wherein the expandability coefficient of the predetenmined 
portion of the tubular assembly, prior to.the radial expansion anci plastic deformation. Is 

' greater than 0.12. 

366. The method of dalm 310. wherein the expandability coeffldent of the predetermined 
portion of the tubular assembly Is greater than the expandability coaffident of the other . 
portion of the tubular assembly. 

357. The method of claim 31 0, wherein the tubular assembly comprises a wellbore casing. ' 

358. The method of daim 310. wherein the tubular assembly comprises a pipeline. 

359. • The method of dalm 31 0. wherein the tubular assembly comprises a structural 
support 

360. A method of joining radially expandable tubular members comprising: 
provkJIng a first tubular member. 

ertgaging a second tubular member with the Tirst tubular member to form a joint; 
providing a sleeve having opposite tapered ends and a flange, orte of the tapered 
ends being a surfiace formed on the flange; 
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mounting the sleeva for overlapping and coupHng the first and second tubular 

memberB at the )oint, wherein the flange is engaged in a recess fomrted In en 

adjacent one of the tubular memberd; 
wherein the first tubular member, the second tubular member, and the sleeve define 

a tubular assembly;' and 
radlaDy expanding and plastically deforming the tubular assembly; 
wherein, prior to the radial expansion and plastic deformation, a predetenhlned 

portron of the tubular aseemb^ has a lower yield point than another portion of 

the tutMjIar assembly. 

361 . The method as defined In claim 360 further comprising: 

providing a tapered wall in the reoess for mating engagement with the tapered 
end formed on the flange. 

362. The method as defined In claim 360 further comprising: 

providing a flange at each tapered end wherein each tapered end Is formed 
on a respective flange. 

363. The method as defined in claim 362 further oompristng; 

providing a recess In each tubular member. 

364. The method as defined In dafm 363 further comprising: 

engaging eadvflange In a respective one of the recesses. 

365. TTie method as defined in daim 364 furthiar comprising: 

providing a tapered wall In each recess for mating engagement with the 
tapered end fbrrmd on a respecthre one of the flanges. 

366. The method of daim 360. wherein the predetenmined portion of the tubular assembly 
has a higher ductiEty and a lower yield pdnt pdor to the radial e)qpan8ion and plastic 
deformation than after the radial expansion and plastlo deffomiatbn. 
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367. The mathod of claim 360. wherein the predetermined portion of the tubular assembly 
has a higher ductility prior- to the radial expansion and plastic deformation than after the 
radial expansion and plastic defomiation. 

368. The method of claim 360, wherein the predetermirted portion of the tubular assembly 
has a lower yield point prior to the radial expansion and plastic deformation than after the 
radial expansion and plastic defomnation. 

369. The method of d^akn 360, wherein the predetemiined portion of the tubular assembly 
has a larger inside diameter after the radial expansion and plastic defonnatlon than the other 
portion of the tubular assembly, 

370. The method of claim 369. further comprising: 

positioning another tutmlar assen^bly within the preexisting stnjcture in oveiiappiog 

relation io the tubular assembly; and 
radially ^xparnilng and plastically deforming the other tubular assembly witNn the 

preexisting structure; 
wherein, pnor to the radial expansion and plastic defomnation of the tubular 

assembly, a predeteimined portion of the other tubular assembly has a lower 

yield point than {another portion of the other tubular assembly. 

371 . The rr^thod of daim 370. wherein the inside diameter of the radially expanded and 
plastically deformed other portion of the tubular assembly is equal to the inside diameter of 
the radially expanded and plastically deformed other portion of the other tubular assembly. 

372. The method of daim 360. wherein the predetenmined portion of the tubular assembly 
comprises an end portion of the tubular assembly. 

373. The method of daim 360. wherein the predetermined portion of the tubular assembly 
comprises a plurality of predetenmined portioris of the tubular assembly. 

374. The method Of daim 360, wherein the predetermined portion of the tubular assembly 
comprises a plurality of spaced apart predetermined portions of the tubular assembly. 
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375. Tha method of ctaim 360, wherein the other portion of the tubular assembly 
comprises an end portion of the tubular assembly. 

376. The method of dawn 360, wherein the other portion of the tubular assembly 
comprises a plurality of other portions of the tubular assembly. 

377. The method of daim 360. wherein the other portion of the tubular assembly 
comprfses a pluraKty of spaced apart other portions of the tubular assembly. 

378. The method of claim 360, wherein the tubular assembly comprises a plurality of 
tubular members coupled to one another by corresponding tubnjfar couplings. 

379. The method of claim 378, wherein the tubular couplings comprise the predetermined 
portions of the hibular assemb^. and wherein the tubular members comprise the other 
portion of the tubular assembly. ' 

380. The method of clabn 378, wherein one or more of the tubular couplings comprise the 
pradetermkied portions of the tubulaf assembly. 

381 . The metfiod of dalm 378, wherein one or more of the tubular members comprise the- 
predetermined portions of the tutnilar assembly. 

382. The method of dalm 360. wherein the predetermined portion of the tubular assembly 
defines ono or more openings. 

383. The method of dalm 382, wherein one or more of the openings comprise slots. - 

364. The method of dsHm 382, wherein tha anisotropy for the predetennlned portion of the 
tubular assembly la greater than 1 . 

385. The method of daim 360, wherein the ahbotropy for the pr^etermined portion of the 
tubular assembly is greater than 1 . 
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386. The method of claim 360, whorein the strain hardening exponent for the 
predetermined portion of Ihe tubular assembly is greater than 0.1 2. 

387. The method of dalm 360, wherein the anisotropy for the predetermined portion of the. 
tubular assembly is greater than 1 : and wherein the strain hardening exponent for the - 
predetermined portion of the tubular assembly is greaterttian 0.12. 

388. The method of claim 360, wherein the predetenmlned portion of the tubular assefribly 
oonnprises a first steel alloy comprising: 0.065 % C» 1.44 % Mn, 0.01 % P» 0.002 % S. 0.24 
% Si, 0.01 % Cu. 0.01 % ISfi. and 0.02 % Cr. 

389. The method of claim 388, wherein the yield point of the f»iddetenT))ned portion of the 
tubular assembly is at most about 46.9 ksi prior to the radial expansion and plastic- 
deformation; and wherein the yield point of the predetemnined portion of the tubular 
assembly Is at least about 65.9 ksi after the radial expansion and plastio deformation. . 

390. The method of dalm 388, wherein the yield point of the predetermined portion of the 
tubular assembly after the radial expansion and plastic defomnation is at least about 40 % . 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 
radial expansion and plastio deformation. . 

391 . The method of dalm 388, wherein the anTsotropy of the predetermined portion of the 
tubular assembly, prior lo the radial expansion and |>lastlc deformation, is about.1.48. * 

392. The method of dalm 360. wherein the predetemiined portion ^ the tubular assembly 
comprises a second steel alloy comprising: 0.18 % C, ^J2B % Mn, 0.017 % P, 0.004 % S« * 
0.29 % SI, 0.01 % Cu, 0.01 % Ni, and 0.03 % Cr. 

393. The method of dalm 392, wherein the yield point of the predetenmlned portion of the 
tukHilar assembly is at most about 57.8 ksi prior to the radial expansion and plastic 
defonnatton; ond wherein the yield point of the predetermined portion of the tubtilar 
assembly is at least atxxit 74,4 ksi after the redial expansion and plastic deformation. 
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394. Tha method of daim 392, wherein the yield point of the predetermined portion of the 
tubular assembly after the radial expansion and plastic defonnatton Is at least about 28 % 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 
radial expansion and plastic deformation. 

395. The method of daim 392, wherein the anisotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, is about .1.04. 

398. The method of claim 360, wherein the predetermined portion of the tubular assembly 
comprises a third steel alloy comprising: 0.08 % C, 0.82 % Mn. 0.006 % P. 0.003 % S, 0.30 
% SI, 0.16 % Cu. 0.05 % Ni, and 0.05 % Cr. 

397. The method of daim 396, wherein the anisotropy of the predetermined portion of the • 
tubular assembly, prior to the radial expansion and plastic deformation, is about 1 .92. 

398. The method of daim 360. wherein the predeterinined portion of the tubular assembly 
comprises a fourth steel alloy comprising: 0.02 % C. 1.31 % Mn. 0.02 % P. 0.0O1 % S, 0.45 

' % SI, 9.1 % Nl. and 16.7 % Cr. 

399. The method of claim 398. wherein the anisotropy of me predetennined portion of the 
tubula- assembly, prior to the radial expansion and plastic deformation. Is about 1.34. 

* 400. The rnethod of daim 360, wherein the yiefa point of the predetermined portion of the 
tubular assembly is at most about 46.9 ksl prior to the radial expansion and plastic 
d efor mation; and wherein the yield point of the predetermined portion of the tubular 
assemt>ly Is at least about 66.9 ksl alter the radial expansion and plastic deformation. 

401. The metltod of daim 360. wtierein trie yield point of the predetermined portion of the 
tutnilar assembly after tha radial expansion and plastic deformation is at least^about 40 % 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 
radial expansion and plastic defbrmation. 
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402. The method of claim 360, wherein the anisotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deftDrmation^ ts at least about 
1,48, 

403. The method of claim 380. wherein the yield point of the pr^etermtned portion of the 
tubular esdombly is at most about 57.8 ksi prior to the radial expar^lon and plastic 
deformation; and wherein the yield point of the predetermined portion of the tubular 
assembly is at feast about 74.4 ksl after the radial expansion end plastic deformation, 

# 

404. The method of daim 360. wherein the yield point of the predetermined portion of the 
tutHJlar assembly after the radial expansion and pteslfc deformation is at least about 28 % 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 

. radial expansion and plastic defonmation. 

405. The method of claim 360, wherein the anisotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, is at least about 
1.04. 

406. The method of daim 360, wherein the anisotropy of the predetermined portion of the * 
tubular assembly, prior to the radial expan^on end plastic deformation. Is at least about< 
1.92. 

407. The method Of cteim 360, Wherein the anisotropy of the predetermined portion of t^ • 
tubular assembly, prfbr to the radial expansion arid plastic di^ormatJon. is at least about . 
1.34. 

408. The method of claim 360, wherein the anisotropy of the predetemilned portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, ranges from about 
1.04 to about 1.02. 

409. TTie method of daim 360, wherein the yield point of the predet^mined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, ranges from about 
47.6 ksi to about 61.7 ksi. 
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41 0. The method of daim 360. wherein the expandability coefficient of the pfedetemUned 
portion of the tubular aseembiy. prior to-the radial expmsion and plastic deformation. Is 
greater than 0.12. 

41 1 . The method of dalm 360, wherein the expandat>ility ooefriclent of the predetemifned 
portion of the tubular a^mbiy Is greater than the expandability cooffidant of the other 
portion of the tubular assemt>ly. 

412. The method of daim 360, wherein the tubuter assembly comprises a welibore casing. 

41 3. The method of datm 360* wherein the tubular assembly oomprisea a pipeline. 

414. The method of daim 360, wherein the tubular assembly comprises a structural » 
support 

415. The apparatus of daim 205, wher^n at least a portion of the sleeve is comprised of a 
frangible material. 

416. The apparatus of dalm 205, wherein the wall thickness of the sleeve is veriable. 

41 7. The method of daim 310. wherein at least a portion of the sleeve is comprised of a 
frangible material. . ^ . 

418. The method of dalm 310, wherein the sleeve comprises a variable wail thickness. 

41 9. The apparatus of daim 205, fUrther comprising: 

means for Increasing the a)dal oompresslon loading capadty of the joint between the 
first and secorid tutKitar members before and after a radial expansion and 
plastic deformation of the first and second tubuleu^ menrd^eis. 

420. The apparatus of daim 205, further comprising: 

means for inoreasing the axial tension kiading capacity of the joint between the fiml 
and second tubular membere t^efora and after a radial expansion and plastic 
deformation of the first and second tubular memt>ers. 
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421 . The apparatus of daim 205, further comprising: 

means for increasing the axial compression and tension loading capacity of the }oint 
between the first and second tubular nnembers before and after a radial 
expansion and plastic defonnatlon of the first and second tubular members. 

422. The apparatus of daim 205. furthar comprising: 

means for avoiding stress risers in the joint between the first and second tubular 
members before and after a radial expansion and plastic deformation of the 
first and second tubular members. 

423. The apparatus of daim 205. further comprising: 

means for indudng stresses at selected portions of the ooupling between the flr&t and . 
secorul tubular members before and after a radial expansion and plastic 
deformation of the first and second tubular members. 

424. The apparatus of daim 205, wherein the sleeve is drcximferantiafly tensioned; and 
wherein the first and second tubular members are drcumferentially compressed. 

425. Tha method of daim 31 0» further comprising: 
maintaining the sleeve In cffcumferential tension; and 

malntainbig the first and second tubular memt>ers In drcumferentiai compression. 

426. The apparatus of claim 205, wherein the sieeve is drcumferentlany tensioned; and 
wherein the first and second tubular memt>ers are drcumferentlaily compressed. 

427. The apparatus of daim 205, wherein tlie sleeve ie drcumferentlany tensioned; and 
v^herein the first and second tubular merYtt>ers are clrcumferentiaDy compressed. 

423. Tha method of daim 31 0, further comprising: 

maintaining the sleeve in drcumferentiai tension: and 

maintaining the first and second tubular members In drcumferentiai compression. 
429. The method of daim 31 0, further comprising: 
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maint»n!ng the sleeve in circumferential tension; and 

maintafaning the first and second tubular members in circumferential cornpresslon. 

430* The apparatus of claim 41 9, vtfheraln the means for increasing the axial compression 
loading capacity of the ooupHng between the first and second tubular memtiers 
before and after a radial expansion and plastic deformation of the first and second 
tubular members Is circumferentiaRy tensioned; and wherein the first and second 
tubular members are drcumferentially compressed. 

431 . The apparatus of claim 420, wherein the means for Increasing the axial tension 
loading capacity of the coupling between the first and second tubular members 
before and after a radial expansion and plastic defonmation of the first and second 
tubular members is drcumferentlaliy tensioned; and wherein the first and second 
tubular members are clrcumrerentidlly compressed. 

432. The apparatus of cielm 421 , wherein the means for increasing the axial compression 
and tension loading capadty of the coupling t>eiween the first and second tubular- 
members before and after a radial expansion and plastic deformation of the first and 
second tubular memt>er8 fs drcumferentidny tensioned; and wherein the first and 
seooTKi tubular members are drcumferentlaliy compressed. 

♦ / » 

-433. The apparatus of daim 422, wherein the means for avoiding stress risers In the 
coupling between the first and second tubular members before and after a radial 
expansion and plastic defbnmatlon of the first and second tubular members is 
drcumferentlaliy tensioned: and wherein the first and second tubular members are 
drcumferentlaliy compressed. 

434. The apparatus of claim 423, wherein the means for indudng stresses at selected 
portions of the coupling between the first and second tubular members t>efore and 
after a radial expansion and plastic defonnatton of the first and second tubular • 
members is drcumferentlaliy tensioned; and wherein the first and second tulHJlar 
members are drcumferentlaliy oompressed. 

435. An expandable tubular assembly, comprising: 
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a first tubular member: 

a second tubular member coupled to the first tubular member 

a first threaded connection for coupRng d portion of the fust and second tubular 

members; 

a second threaded connection spaced apart from the first threaded connection for 
coupling another portion of the first and second tubular members; 

a tubular sleeve coupled to and receiving end portions of the first and second tubular 
numbers; and 

a sealing elentent positioned between the first and secorKl spaced apart threaded, 
connections for seating an Interfiace between the first and second tubular 
member, 

wherein the sealing element is positioned, vi/ithin an annulus defined between the first 

and second tubular meml)en»; and 
wherein, prior to a radial expansion and plastic deformation of the assembly, a . 

predetermined portion of the assembly has a lower yield point than another 

portion of the apparatus. 

436. The assembly of daim 435, wherein the predetermined portion of the assembly has a 
h^her ducUnty and a lower yield point prior to the radial expansion and plastic deformation 
than after the radial expansion and plastic defomnatlon. 

437. The assembly of deum 435, wherein the predetermined portion of the assembly has a 
higher ductility prior to the radial expansion and plastic deformation than after the radial 
expansion and plastic deformation. 

438. The assembly of claim 435, wherein the prodetemlned portion of the assembly has a 
lower yield point prior to the radial expansion and plastic deformation than after the radial 
expansion and plastic deformation. 

439. The assembly of claim 435, wher^n the predetermined portion of the assembly has a 
larger inside diameter after the radial expansion and plastic defomnation than other portions 
of the tubular assembly. 

440. The assembly of claim 439, further comprising; 
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posilioning another assembly within the preexisting structure In overlapping relation • 
to the assembly; and 

radially expanding and plasticaDy defonning the other assembly within the preexisting 
stnicture; 

wherein, prior to the radial expansion and plastic defomiatfon of the assembly, a 
predetermined portion of the other assembly has a lower yield point than 
another portion of the other assembly. 

441 . The assembly of daim 440, wherein the Inside diameter of the radially expanded end ^ 
plasticaUy defbrmecf other portion of the assembly Is equal to the inside diameter of the 
radially expanded and plastTcaliy defonned other portion of the other assembly. 

442. The assembly of daim 435. wherein the predetermined portion of the assembly 
comprises an end portion of the assembly. . 

443. The assembly of dalm 435. wherein the predetermined portion of the assembly 
comprises a plurality of predetermined portions of the assembly. 

444. The assembly of ds^ 435, wherefri the predetemriined portion of the assembly 
comprises a plurality off spaced apart predetemiined portions of the assembly. 

445. The assembly of claim 435. wherein the other portion of the assembly comprises an . . 
end portion of the assembly. 

446. The assembly of dalm 435. wherein the other portion of the assembly oomprises a 
plurality of other portions of the assembly. 

447. The assembly of clabn 435, wherein the other portion of the assembly oomprises a 
plurarity of spaced apart other portions df the assembly. 

44S. The assembly of dalm 435, wherein the assembly comprises a pluralfty of tubular 
members ooupled to one another by con^ponding tubular couplings. 
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449. The assembly of daim 446, wharain the tubular couplings comprise the 
predetermined portlons.ctf the assembly; and wherein the tubular members comprise the 
other portion of the assembly. 

450. The assembly of claim 446. wherein one or more of the tubular couplings csompiise 
the predetannlned portions of the assembly. • 

451 . Tha assembly of claim 448. wherein one or more of the tubular memtiers comprise 
the predetermined portions of the assembly. 

452. The assembly of dalm 435. wherein the predetemnined portion of the assembly . 
defines one or more openings. 

453. The assembly of daim 452, wherein one or more of tha openings comprise slots. 

454. The assembly of claim 452, wherein the anisotropy for the predetermined portion of 
the assembly Is greater than 1, 

455. The assernt>ly of dalm 435, wherein the anisotropy for the predetermined portion of 
the assernbly is greater than 1 , 

456. The assembly of .daim 435, wherein tha strain hardening exporient for^e 
predetermined portion of the assembly is greater tiian 0.1 2. 

457. The assembly of daim 435, wherein tha anisotropy for the predetermined portion of 
the assembly Is greater than 1 ; and wherein the strain hardening exponent for the 
predetermined portion of the assembly is greater than 0.1 2. 

458. The assembly of dalm 435, v^erein the predetermined portion of the assembly 
comprises a first steel alloy comprising: 0.065 % C. 1.44 % Mn, 0.01 % P, 0.002 % S. .0.24 
% SI, 0.01 % Cu, 0.01 % Nl, and 0.02 % Cr. 

459. The assembly of daim 458. wherein the yield point of the predetermined portion of 
the assembly is at most about 46.9 l<sl prior to the radial expansion and plastic defbrmation; 
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and wherein the yield point of the predetermined portion of the assemt>ly is et least about , 
65.9 ksi after the radial expansion and plastic deformation. 

460. The assembly of dalm 458, wherein the yield point of the predetermined portion of . 
' the aesambly aftar the radial expansion and plasttc deformation Is at least akxHJt 40 % . . . 
greater than the yield point of the predetermined portion of the assembly prior to the radial . 
expansion and plastic defonmatlon. 

461 . The assembly of dalm 458, wherein the anlsotropy of the predetemnined portion of 
the assembly, prior to the radial exi>en$ion and plastic defbrmatiori, Is about 1.48. 

462. The assembly of claim 435, wherein the predetermined portion of the assembly . 
comprises a second steel alloy comprising: 0.16 % C» 1.26 % Mn, 0.017 % P. 0.004 %.S, 
0.29 % SI, 0.01 %Cu, 0.01 %Ni. and 0.03% Cr. . ^ . 

463. The assembly of daim 462, wherein the yield point of the predetemnined portion of 
the assembly is at most about 57.6 ksl prior to the radial expansion and plastic deformation; 
and wherein the yield point of the predetermined portion of the assembly is at least about 
'74.4 ksi after the radial expansion and plastic deformation. 

464. The assembly of daim 462. wherein the yield point of the predetermined portion of 
the assembly after the radial expansion and plastic deformation is at least about 28 • 
greater than the yield point of the predetermined portion of the assemb^ prior to the radial 
expansion and plastic deformation. 

465. The assembly of dalm 462, wherein the anisotropy of the predetermined portion of . 
the assembly, prior to the radtal expansion and plastic delbrmatlon. is about 1.04. 

466. The assembly of daim 435. wherein the predetermined portion of the assembly 
comprises a third steel aBoy comprising: 0.08 % C, 0.82 % Mn. 0.006 % 0.003 % S, 0.30 
% Si, 0.16 % Cu. 0.05 % NI, and 0.05 % Cr. 

467. The assembly of daim 466, wherein the anisotropy of the predetermined portion of 
the aesemblyt prior to the radial expansion and plastic deformation. Is about 1.02. 
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466. The assembly of dalm 435, wherein the predetermined portion of the assembly 
comprises a fourth steel sdtoy comprising: 0.02 % 1.31 % Mn, 0.02 % P. 0.001 % S. 0.45 
% Si» 9.1 % Ni, and 16.7 % Cr. 

469. The assembly of claim 468. wherein the anisotropy of the predotermined.portlon of 
the assembly, prior to the radial expansion and plastic deformation. Is at>out 1.34. 

470. The assembly of dalm 516, wherein the yield point of the pred^&tennfned .portion of 
the assembly is at most about 46.9 Icsl prior to the radial expansion and plastic defomnation; 
and wherein the yield point of the predelennined portion of the assembly is at least about 
65.9 icsi after the radial expansion and plastic deformation. 

471 . The assembly of claim 435. wherein the yield point of (he predetermined portion of 
the assembly after the radial expansion and plastic deformation Is at least about 40 % 
greater than the yield point of the predetenmined portion of the assembly prior to the radial - 
expansion and plastic deformation. 

472. The assembly of claim 435, wherein the anisotropy of the predetermined pordon.of 
the assembly, prior to the radial expansion and plastic deformation, is at least ^about 1.48; 

473. The assembly of claim 435, wherein the yield point of the predetermined portion of 
the.assembiy Is at rnost about 57.8 Icsl prior to the radial expansion and plastic defonmatlon; 
and wherein the yield point of the predetermined portion of the assembly Is at least about 
74.4 ksi after the radial expansion and plastic deformafion. 

474. The assembly of dalm 435, wherein the yield point of the predetermined portion of 
the assembly after the radial expansion and plastic deformation is at least about 28 % 
greater than the yield point of the predetermined portion of the assembly prior to the radial 
expansion and plastic deformation. 

475. The assembly of dalm 435, wherein the anisotropy of the predetermined portion of 
the assemt)fy« prior to the radial expansion and plastic deformation, is at least about 1.04. 
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476. The assembly of ddlm 435. wherein the anisotropy of the predetemiined portion of 
the assembly, prior to the.radial expansion and ptasb'c defonnation, Is at least about 1 .92. 

477. The assembly of ctdim 435, wherein the anisotropy of the predetermined.portion of 
tiie assembly, prior to the radial expansion and plastic defomiation, is at least about 1.34. 

478. The assembly of claim 435. wherein the anisotropy of the predetermined portion of 
the assembly, prior lo the radial expansion and plastic deformation* ranges firom about 1 .04 
to about 1.92. 

479. The assembly of dairh 435, wherein the yield point of the predetermined portion of 
the assembly, prior to the radial expansion and plastic deformation, ranges from about 47.6 . 
ksl to about 61.7 Ksi. 

480. The assembly of daim 435. where^ the expandabiRty coefficient of the 
predetermined portion of the assembly, prior to the radial expansion and plastic defonmation. 
Is greater than 0.12. 

481 . The assembly of claim 435. wherein the expandability cosfftelent of fhe 
predetermined portion of the assembly Is greater than the expandability coefficient of the • 
other portion of the assembly* 

482. The assembly of daim 435,*wherein the assembly comprises a weiibore casing. 

483. The assembly of daim 435, where^ the assembly comprises a pipeline. 

484. The assembly of daim 435, wherein the assennbty oompHses a sbuctura} support 

485. The assembly of dafrn 435, wherein the annulus Is at least partially defined by an 
innegular surface. 

486. The assembly of daim 435. wherein the annulus is at least partially defined by a 
toothed surface. 
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487 . The assembly of daim 435. wherein the sealing element comprises an olastomeric 
material. 

488- The assembly of dai'm 435, wherein the sealing element connprises a metaltic 
material* 

489^ The assembly of daim 435. wherein the seaHng element comprises an elastomeric 
and a metallic material. 

490. A method of Joining nadiany expandable tubular members comprising: 
piovidfng a first tubular member; 

' providing a second tubular member; 
providing a sleeve; 

mounting the sleeve for overlapping and coupling the first and second tubular 
members; 

threedably coupling the first and second tubular members at a first location: • • 
threadably coupling the first and second tubular members at a second location 

spaced apart from the first location; 
sealing an interface between the first and second tubular members between the first 

and second locations using a compresslbte sealing element wherein the first 

tubular member, second tubular member, sleeve, and the sealing element 

define a tubular assembly; and 
radially expanding and plastically defomiing the tubular assembly; 
wherein, prior to the rsdlal expansion and plastic deformation, a predetermined » 

portion of the tubular assembly has a lowver yield point than another portion of 

the tubular assembly. 

491 . The method as defined in daim 490 wherein the sealing element Indudes an 
irregular surface. 

492. The method es defined in daim 490, wherein the sealing element indudes a toothed 
surface. 
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493. The method as defined in claim 490* wherein the seaUng element comprises an 
eiastomertc materia. 

494. The method as defined In dalm 490, wherein the sealing element comprises a 
metalKc material. 

495. The method as defined in claim 490. wherein the sealing.element composed an • 
elastomeric and a metallic materiaJ. 

496. The method of daim 490, wherein the predatennlned portion of the tutniter assembly.' 
has a higher ductility and a lower yield point prior to the radial expansion and plastic * 
deformation than after the radial expansion and plastic defonmation. i . 

497. The method of claim 490» wherein the predetemiined portion of the tubular assembly 
has a higher ductility prior to the radial expansion and plastic deformation than after the 
radial expansion and plastic deformation. 

498. The method of dahn 490. wherein the predetermined portion of the tubular assemtily 
has a lower yield point prior to the radial expansion and plastic deformation than after the • 
radial expansion and plastic deformation. 

499. The method of claim 490 wherein the predeterrnlned portion of the tutnilar assembly 
has a larger inside diameter after the radial expansion and plastic defbrmation than the other 
portion of the tubular assembly. 

500. The method of dahn 490« further comprising: 

portioning another tubular assembly within the preexistkig structure in overlapplrtg • 

relation to the tubular assemt)ly; and 
radially expanding end plastically deforming the other tubular assembly within the 

preexisting structure; 
wherein, prior to the radial expansion and plastic deformation of the tutHilar 

assembly, a predetermined portion of the ^er tubular assembly has a lower 

yield point than another portion of the other tubular assembly. 
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501 . The method of claim 500. wherein the inside diameter of the radially expanded and ' 
plastically deformed other portior) of the tubular assembly Is equal to the inside diameter of 
the radially expanded and plastk:ally deformed other portion of the other tubular assembly. 

502- The method of dalm 490, wherein the predetermined portion of the tubular assembly 
comprises an end portion of the tubular assembly* 

503. The method of claim 490, wherein the predetermined portion of the tubular assembly 
comprises a plurality of predetermined portions of the tubular assembly. 

504. The method of claim 490, wherein the predetermined portion off the tubular assembly 
comprises a plurality of spaced apart predetermined portions of the tubular assembly. 

505. ' The rnethod of dain1490/whereln the other poi^ of the tubular asse^ 
oomprisesanendportionof the tubular aseembly* ' * . 

506. The method of daim 490, wherein the other portion of the tubular assembly • 
comprises a plurality of other portions of the tubular assembly. 

507. ' Thernethodof claim 490, wherein the other portion of the tubular assembly ' 
comprises a plurality of spaced apart other portions of the tubular assembly. 

508. ' The m^hod of dalm 490, wherein the tubular assembly comprises a plurality of 
tutHJiar members coupled to one another by corresponding tubular couplings* 

509. The method of daim 508, wherein the tubular couplings comprise me predetenmlnad 
portions of the tubular assembly; and wherein the tubular members comprise the other 
portion of the tubular assembly. 

510. The method of daim 508, wherein one or more of iha tubular coupDngs comprise the 
predetermirted portioris of the tubular assembly. 

51 1 . The method of daim 508. wherein one or more of the tubular members comprise the 
predetermined portions of the tubular assembly. 
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512. The method of. datm 490. wherein the predetermined portion of the tubular assembly 
detlnes one or moie opemngs. 

' 51 3. The method of claim 51 2, wherein one or more of the oper^ngs comprise slots. 

514. The method of claim 512, wherein the anisotropy for the predetemiined portion of the 
tubular assembly is greater than 1 * 

515. The method of daim 490. wherein the anidotropy for the predetermined portion of the 
tubular assembly Is greater than 1. • 

516. The method of daim 490. wherein the Strain herdenlng exponent for the 
predetermined portion of the tubular assembly is greater than 0.12. 

517. The method of daim 490. wherein the anisotropy for the predetennlned portion of the 
tubular assembly is greater than 1; and wherein the strain hardening exponent for the 
predetermined portion of the tubular assembly is greater than 0.12. 

51 e. The method of daim 490, wherein the predetermined portion of the tubular assembly 
comprises a first steel alloy comprising: 0.055 % C, 1.44 % Mn, 0.01 % 0.002 % S, 0.24 .. 
% SI, 0.01 % Cu. 0.01 % Nl, and 0.02 % Cr. 

519. The method of daim 518, wherein the yield point of the predetermined portion of the 
tubular assembly rs at most about 46.9 ksX prior to the radial expansion and plastic 
deformation; and wherein the yield point of the predetermined portion of the tubular 
assembly is at least about 65.9 ksi after tlie radial expansion and plastic defbmiatian. 

520. The method of claim 518, wherein the yield point of the predetermined p^on of the 
tubular assembly after the radial expansion and plastic defonnation is at least about 40 % 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 
radial expansion and piasOc deformation. 
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521 . The method of dalm 518. wherein the anisotropy of the predetermined portion of the . 
tubular assenr^bly. prior to the radial expansion and plastic deformation. Is about 1 .48. 

522. The nvethod of claim 490, wherein the predetennined portion of the tubular assembly 
comprises a second steel ^ioy comprising; 0.18 % C, 1.28 % Mn. 0.017 % P, 0.004 % S, . 
0.29 % Si, 0.01 % Cu, 0.01 % Ni, and 0.03 % Cr. 

523. . The method of delm 522, wherein the yield point of the predetermined portion* of the - 
tubular assembly Is at nnost about 57.8 fcsl prior to the radial expansion and plastic 
deformation: and wherein the yield point of the predetemiined portion of the tubular 
assembly is at least about 74.4 ksi after the radial expansion and plastic deformation. 

524. The method of claim 522, wherein the yield point of the' predetermined portion of the . 
tubular assembly after the radial expansion and plastic defbrmatlon Is at least about 28 % • 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 
radial expansion and plastic deformation. 

525. The method Of dalm 522. wherein the anisotropy of the predetermined portfon of the * 
tubular, assembly, prior to the radial expartslon and plastic defomnatlon. is about 1v04. 

' 526. The method of dalm 490. wherein the predetemnlned portion of the tubular assembly . • 
comprises a third steel aloy comprising: 0.08 % C» 0.82 % Mn, 0.006 % P, 0.003.% S, 0.30 . 
% Sf. 0.16 % Cu» 0.05 % Ni, and 0.05 % Cr. 

527. The method Of dalm 526, wherein the anisotropy of the predetennined portion of the 
tubular assembly, prior to the radial expansion and plastic d^ormatlon. Is about 1 .92. 

528- The method of dalm 490, wherein the predetennined portion of the tubular assembly 
comprisee a fourth steel aDoy comprising: 0.02 % C, 1 .31 % Mn, 0.02 % P, 0.001 % S, 0.45 
% Si. 9.1 % NL and 18.7 % Cr. 

529. The method of daim 528, wherein the anisotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, la about 1.34. 
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530. • The memod of cWm 490. wherein the yield point of Ihepredsten^ 
tubular assembly is at most about 46-9 ksl prior to the radial exp^sion and plastic 
defomiation; and wherein the yield point of the prodelemnlned portion of the tubular 
assembly is at least about 65.9 ksl aft^* the radial expansion and plastic defomtaCQn. 

531 . TYie method of claim 490» wherein the yield point of the predBtermined portion of the 
tubular assembly after the radial expansion and plastic deformaUon is at least about 40 % 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 
radial expansion and plastic deformation. 

532. The method of dalm 490, wherein the anlsotropy of the predetermined portion of the 
tubular assembly* prior to the radial expansion and plastic derormatlon* Is at least about . 
1.48. 

533. - The method of daim 490, wherein the yield point of the predetermrned portfon of the 
tubular assembly Is at most about 57.3 ksi prior to the radial expansion and plastfa 
deformation; and wherein the yield point of the predetermined portion of the tubular 
assembly is at least about 74.4 ksi alter the radial expanston and plastic defomnatton. 

534. The method of claim 490, wherein the yieki point of the predetermined portion of the 
tubular^assembly after the racfel expansion and plastic deformatk>n Is at least about 28 % 
greater than the yield point of the predetarmlned portion of the tubular assembly prior to the 
radial expamlon and plastic deformation, 

535. • • The method of claim 490, wherein the anlsotropy of the predetermined portkm'of the 
tubular assembly, prior to the radial expansion and plastic deformation, la at least about 
1.04. 

536. The method of dalm 490. wherein the anlsotropy of the predetermined portion of the 
tubular assembly, prior to the radial expartsion and plastic deformation. Is at least about 
1.92. 
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537. The method of datm 490» wherein the anisotropy of the predetermined portion of the 
tubutar assembly, prior to the redlal expansion and plastic deformation, is at least about 
1.34. 

538. The method of claim 490. wherein the anisotropy of the predetemnlned portion of the - 
tubular assembly, prior to the radial expansion and plastic deformation, ranges from aK>out . 
1.04 to about 1.92. 

539. The method of claim 490, wherein the yield point of thf predetermined portion of the * 
tubular assBmt>ly, prior to the radial e^^ansion and plastic deformation, ranges from about 
47.6 ksi to about 61 .7 ksi. 

540. The method of claim 490, wherein the expandability coefficient of the predetermined . 
portion of the tubular assembly, prior to the radial expansion and plastic defbrmatlon, is • 
greater than 0.12. 

• 541 . The method of claim 490» wherein the expandability coefficient of the predetermined 
portion of the tubidar aseembly is greater than the expandablDty coefficient of the other 
portion of the tubtdair assembly. 

• 542. The method Of daim 490. wherein the tubular assembly comprises a wellbore casing. ^ . 

543. The method of daJm 490. wherein the tubular assembly comprises a pipeline. • 

544. The method of daim 490. wherein the tubular assembly comprises a structural 
support 

545. The apparatus of claim 205, wherein the sleeve comprises: 

a plurarify of epaced apart tubular sleeves coupled to and receiving end portions of 
the first and second tubular members. 

546. The apparatus of claim 545, wherein the first tubutar member comprtees a first 
threaded connection; wherein the second tubular member comprises a second threaded 
connectbn; wi\erein the first and second threaded connections are coupled to one ar^other; 
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wherein at least one of the tubular sleeves is posifoned In apposing relation to the first 
threaded connection; and wtierBin at least one of the tutnilar sleeves is positioned in 
opp>os{ng relation to the second threaded connection. 

547. The apparatus of dalm 545. wherein the first tubular niember comprises a flrsi 
threaded connection; wherein the second tubular member comprises a seooruJ threaded 
conr>ection; wherein the first and second threaded connections are coupled to one another; 
and wherein at least one of the tutnilar Sleeves Is not positioned in of^oslng relation to the 
first and second threaded connections. 

548. The method of claim 31 0, further comprising: 

threadably coupUng the first and second tutiular members at a first location; • 
' threadably coupling the first and second tubular members at a second location 
spaced apart from the first location; 
providing a yilurallty of sleeves: and 

mounting the sleeves at spaced apart locations for overlapping and coupling the first 
and second tubular mennbers. 

549. * The method of dalm 548, wherein at least one of the tubular sleeves is positioned in 
opposing relation to the first threaded coupling; end wherein at least one of the tubular 

• sleeves Is positioned in opposing relation to the second threaded coupling. 

550. The method of dalm 548» wherein at teaet one of the tubular sleeves Is not 
positioned in opposing relation to the first and second threaded couplings. • • 

551 - The apparatus of dalm 205, further comprising: 

a threaded connection for coupling a portion of the first and second tubular memtiers; 
wherein et least a portion of the threaded connection is upset 

552. The apparatL^ of dalm 551 • wherein at least a portion of tutnjiar sleeve penetrates 
the first tubular member. 

553. The method of daim 31 0, further comprising: 

threadably coupling the first and second tubular members; and 
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upsetting the threaded coupling. 

554. The apparatus of claim 205, wherein the first tubular member further comEMises an 
annular extension extending therefrom; and wherein the flange of the sleeve defines, 
an annular recess for receiving and mating with ihe annular extension of the first 
tubular memt^er. 

555. The method of daim 310. wherein the first tubular member further comprises an . 
annular extension extending therefrom; and wherein the flange of the sleeve defines 
an annular recess for receiving and mating with the annular extension of the first 
tutnjlar member. 

556. The apparatus ofdalm 205, further comprising: 

one or more stress concentrators for concentrating stresses In the Jcrint 

557. The apparatus as defined In claim 556. wherein one or more of the stress 
concentratons comprises one or more external grxx>ve8 defined In the first tul>ular 
member. 

558. The apparatus as defined in claim 556, wherein-one or more of the stress 
concentratoRs comprises one or more internal grooves defined in the second tubular 
member. 

559. The apparatus as defined in daim 556, wherein one or more of the stress 
concentrators oomprisee one or more openings defined In the sleeve. 

560. The apparatus as defined In daim 556. wherein one or mor^ of the stress 
concentrators comprises one €sr more external grooves defined In the first tubulsr 
memt>er; and wherein one or more of the stress concentrators cmiprises one or 
more internal grooves defined in the second tut>ular member. 

561 . The apparatus as defined in claim 556. wherein one or more of the stress 
concentrators comprises one or mone external grooves defined in the first tubular 
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member; and wherein one or.more of the stress concentrators comprises one or 
more openings defined in the sleeve. 

56Z The epparatus as defined In claim 556, whereUi one or more of the stress 

canoentrators comprises one or more internal grooves defined in the second tubular 
memben and wherein one or wore of the stress concentrators comprises one or 
more .openings defined In the sleeve. 

563. The apparatus as defirted In daim 556, wherein one or more of the stress 
concentrators comprises one or more external grooves defined In the tirst tubular 
member; wherein one or more of the stress concentrators comprises one or rrKxe 
internal grooves defined in the second tubular member, and wherein one or more of 
the stress oonoentrators comprises one or more openings defined in the sleeve. 

564. The method of daim 31 0, further comprising: 
concentrating stresses within the Joint 

565. The method as defined in daim 564, wherein concentrating stresses within theiolnt 
comprises using the first tubular member to concentrate stresses within the joint 

566. The method as defined in daim 564, wherein concentrating stresses within thejolnt • • 
comprises using the second tubular member to concentrate stresses within the Joint. 

567. The method as defir^ed in cteilm 664. wherein ooricentrating stresses within the J^nt 
comprfses udir^g the sleeve to concentrate stresses within the Jdnt 

568. The method as defined In dakn 564, wherein concentrating stresses within the joint 
comprises using the first tubular nnember and the second tubular member to 
concentrate stresses witttin the Joint 

569. The method as defined in daim 564, wh^ein concentrating Stresses within the Joint 
comprises using the first tubular member and the sleeve to concentrate stresses 
within the Joint 
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570. The method as defined in claim 564, wherein concentrating stresdee within the joint 
comprises using the second tubular member and the sleeve to concentrate stresses * 
within the joint 

571 . The method as defined In dalm 564, wherein ooncentratlng stresses within the joir^t 
compnses using the first tubular member, the second tubular member, and the 
sleeve to concentrate stresses within the joint 

572. The apparatus of daim 205« further comprising: 
means for maintaining portions of the first and second tubular member In 

circumferential compression following the radia! expansion and plastic 
deformation of the first and second tubular membars« 

573. The apparatus of claim 205, further comprising: 
means for concentrating stresses within the mechanical connection during the radial 

expansion and plastic deformation of the first and second tubular members. 

* 574. The apparatus of daim 205, further oompristng: 

means for mahtaining portions of the first and second tubular member in 

drcumferential compression foDowlng the radial expansion and plastic 
• defbrmation of the first and second tubular members; and 
• means for concentrating stresses within the mechanical connection during the radial 
e}q3dnslon and plastic deformation of the first and second tubular members, 

575. The method of daim 31 0, further comprising: 
maintaining portions of the first and second tubular member In circumferential 

compression following a radial exparrsion and plastic defonmation of the first 
and second tubular members. 

576. The method of daim 31 0, tUrther oompridng: 
concentrating stresses witHn the joint during a radial expansion and plastic 

deTomnatton of the first and second tubular memt>ers. 

577. The method of dalm 31 0, further comprising: 
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maintaining portions of the first and second tubular memt>er in drcumferentiat 

compressbn following a radial expansion and plastic deformation of the first 
and second tubular membdrs; and 

concentrating stresses within the jofnt during a radial expansion and plastic 
defbrnnation of the first and second tubular members. 

578. The method of dafm 1 , wtiereln the carbon content <^ the predetermined portion of 
the tubular assembly is less than or equal to 0.12 percent; and wherein the cart>on 
equivalent value for the predetermined portion of the tubular assembly is less than 0.21 . 

679. The method of dalm 1 , wherein the carbon content of the prodetenmlned portion of 
ttie tubular assembly is greater than 0.12 percent; and wherein the carbon equivalent value 
for the predetermined portion of the tubular assembly is less then 0.36. 

580. An mpandabia tubular member, wherein the Cdrt>on content of the tubular member is 
less than or equal to 0.12 percent; and wherein the* carbon equivalent value for the tubular .. 
member Is less than 0.21 . 

581 . The tubular meml>er of dalm 580, wherein the tubular member comprises a walltjore 
casing. 

• • 582. An expandable tubular member, wherein the carbon content of the tubular member Js 
greater than 0.12 percent; and wherein the carbon equh/alant value for the tubular member- 
is less than 0.36. 

583. The tubular member of dalm 582, wherein the tubular member comprises a weilbore 
casing. 

584. The apparatus of dalm 142, wherein the carbon content of the predetermined portion 
of the tubular assembly is less than or equal to 0.12 percent; and wherein the carbon 
equh^lent value for the predetermined portion of the tubular assembly is less than 0.21 . 
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5B5. The apparatus of claim 142, wherein the cart3on coritent of the predetermined portion 
of the tubular assembly is greater than 0.12 percent; and wherein the carbon equivalent 
value for the predetermined portion of the tubular assembly fs less than 0.36. 

566. A method of selecting tubular members for radial expansion and plastic deformation, 
comprising: 

selecting a tubular member from a collection of tubular member 

determining a cartoon content of the selected tut>ular member; 

determining a carbon equivalent value for the selected tubular memben and 

if the carbon content of the selected tubular member is less than or equal to 0.12 percent . 
and the carbon equivalent value for the selected tubular member is less than 0.21 , 
then determining that the selected tubular member is suitable for radial expansion - 
and plastic deformation, 

587^ A method of selectir^g tubular members for radial expansion and plastic deformation, 
comprising: 

selecting a tubular member from a collection of tubular member; 
determlnirigacarboncontentof the selected tubular member; n • 

determining a carbon equivalent value for the selected tubular menr^en and 
If the cartx>n content of the selected tubular nnember is greater than 0.12 percent and the 
carbon equivalent value for the selected tutnilar member is less than 0.36, then 
determining that the selected tubular meml>er is suitable for radial expansion and 
plastic deformation. 

588. The apparatus of daim 205, wherein the cartxsn content of the predetermined portion 
of the apparatus fe less than or equal to 0.12 percent; and wherein the carbon equivalent . 
value for the predetermined portion of the apparatus Is less than 0.21 . 

589. The apparatus of claim 205, wherein the carbon content of ttte predetermined portion 
of the apparatus is greater than 0.1 2 percent; and wherein the cartx>n equivalent value fbr 
the predetermined portion of the apparatus Is less than 0.36. 
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590. The method of dsum 310, wherein ihe carbon content of the predetemiined portion of 
• the tubular assembly is less than or equal to 0.1 2 percent; and wherein the carbon 
equivalent value for the predetemuned portion of the tubular assembly Is less than 0.21 . * 

•591 . The method of claim 31 0, wherein the cart>on content of the predelamuned portlon.of 
the tubular assembly Is greater than 0.12 percent; and wherein the carbon equivalent value 
for the predetermined portion of the tubular assembly Is less than 0.36. 

592. An expandable tubular memt>er, comprising: 
a tubular body; 

wherein e yield point of an inner tubular portion of the tubular body la less than -a 
yield point of an outer tubular portion of the tubular body. 

593. The expandable tubular member of claim 692, wherein the yiefd point of the Inner . 
tutiular portion of the tubular body varies as a function bf the radial position within the tubular 
body. 

594. The expandable tubular noember of claim 593, wherein the yield point of the Inner 
tubular portion of the tutmlar body varies in an linear fashion as a function of the radial * 
position within the tubular body. 

•« 

'596. The expandable tubular member of dalm 593. wherein the y^eld point of the inner - - 
tubular portton of the tubular body varies In an non-linear fashion as a function of the radial 
position within the tubular body. 

596. The expandable tubular member of dalm 592, wherein the yield point of me outer 
tubular portion of the tubular body varies as a function of ttie radial position within the tubular 
t>ody. 

597. The expandable tubular memt>er of daim 59d, wherein the yield point of the outer 
tubular portion of the tubular body varies In an linear fashion as a function of the radial 
position wititin the tubular body. 
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598. The expandable tubular member of claim 596, wherein the yield polnl of the outer 
tubular portion of the tubular body varies In an non-linear fashion as a function of the radial 
position within the tubular body. 

599. The.expdndeble tubular me.mber of daim 592, 

wherein the yield point of the Inner tubular portion of the tubular body varies as a 
function of the radial posMon within the tubular body; and 

wherein the yield point of the outer tubular portion of the tubular body varies as a 
function of the radial position within the tubular body. 

600. The expandable tubular member of claim 599. wherein the yield point of the inner 
tutnjiar portion of the tubular body varies in a linear fashion ea a function of the radial 
position within the tubular body; and wherein the yield point of the outer tubular portion of the 
tubular body varies in a linear feshion as a function of the radial position within the tubular 
body. 

601 . The expandable tubular member of claim 599, wherein the yield point of the inner 
tubular portion of the tubular body varies In a linear fashion as a function of the radial 
position within the tubular body; and wherein the yield point of the outer tubular portion* of the 
tubular body varies In a non-linear fashion as a funcUon of the radial position within. the . 
tubular body. 

602. The expandable tubular member of dalm 599, wherein the yield point of the inner 
tubular portion of the tubular body varies in a non-linear fashbn as a function.of the radial 
position within the tubular body; and wherein the yield point of the outer tubular portion of the 
tubular body varies in a linear fashion as a function of the radial position within the tubular 
body. 

603. The expandable tubular member of chum 599, wherein tha yield point of the inner 
tubular portion of the tubular body varies In a noivUnear fashion as a fundton of the radial 
position within the tubular body: and wherein the yield point of the outer tubular portion of the 
tubular body varies in a non-linear fashion as a fkinction of the radial position within the 
tubular body. 
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604. The expandable tubular member of dalm 599, wherein the rate of change of the yield 
point of the Inner tutnjiar portion the tubular body I9 dlffarent than the rate of change of the 
yield point of the outer tubular portion of the tubular body. 

605. The expandable tubular merriber of daim 599. wherein the rate of change of the yield 
point of the inner tubular portion of the tubular body is different than the nate of change of the 
yield point of the outer tubular portion of the tubular body. 

606. The method of dalm 1 , wherein a yield point of an Inner tubular portion of at least a . 
portion of the tubular assembly is less than a yield point of an outer tubular portion of the 
portion of the tubular assembly. 

607. The method of daim 605, wherein the yield point of the Inner tiAufar portion of the 
tubular body varies as a function of the radial position within the tubular body. 

608. The method of daim 607. wherein the yield point of the Inner tubular portion of the 
tubular body vsdes in an linear fashion as a function of the radial position within the f utmlar 
body. 

609. The method of daim $07, wherein the yield point of the inner tubular poitlon of the 
tubular body varies In an non-linear fashion as a function of the radial position within the 
tubular body. 

i . . . - 

610. The method of dalm 606, wherein the yield point of (he outer tubular portion of the 
tubular body varies as a function of me radial position within the bibular body. 

611. The method of daim 610. wherein the yield point of the outer tubular portion of the 
tubular tiody varies in an linear fashion as a function of the radial position within the tubular 
body. 

612. The method of dalm 610, wherein the yield point of the outer tubular portion of the 
tubular body varies m an non-linear fashion as a function of the radial position within the 
tubular Ixxiy. 
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61 3. The method of daim 606« wherein the yield point of the inner tubular poftion of the 
tubular body varies as a function of the radial position within the tutHJlar body; and wherein 
the yield point of the outer tubular portion of the tubular body varies as e function of the 
radial position within the tubular body. 

614. The method of daim 613, wherein the yield point of the Inner tubular portion of the 
tubular body varies in a fineer fashion as a function of the radial position within the tubular 
body; and wherein the yield point of the outer tubular portion of the tubular body varies In a 
linear fashion as a fUncUon of the radial position ^thin the tutnjiar body. 

815. The method of dam 613. wherein the yield point of the lnr>er tubular portion of the 
tubular body varies bi a Dnear fashion as a function of the radial position within the tubular . 
body; and wherein the yield point of the outer tubular portion of the tubular body varies In a 
non-linear fashion as a tuncOon of the radial position within the tubular body. 

616. The method of daim 613, wherein the yield point of the Inner tubular portion of the 
tutHJlar body varies In a non-linear fashion as a function of the radial position within the 
tubular body; arxf wherein the yield point of the outer lubi^ar portion of the tubular body * 
varies In a linear fashion as a function of the radial position within the tubular body. 

617. The method of daim 613, wherein the yield point of the Inner tubular portion of the 
tutxjlar body varies in a norvllnear fashion as a lunctlon of the radial position within the 
tulHilar body; and wherein the yield pofnt of the outer tubular portion of the tubular body 
varies In a non-linear fashion as a function of the radial position vAMn the tut>ular body. : 

61 8. The method of daim 613, wherein the rate of change of the yield point of the Inner 
tubular portion of the tubular body Is different than the rate of change of the yield point of the 
outer tubular portion of the tubular body. 

619. The method of claim 61 3, .wherein the rate of char)ge of the yield point of the Inner 
tubular portion of the tubular body Is different tten the rate of change of the yield point of the 
outer tutHilar portion of the tubular body. 
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620. The apparatus of daim 142, wherein a yield point of an inner tubular porton or at 
least a portion of the tubular assembly te less than a yield point of an outer tubular portion of • 
the portion ci the tubular assembly. 

• 621 . The apparatus of claim 620, wherein the yield point of the Innar tubular portion of the 
^ tubular tiody ^^rtes as a fiiriction of the racfial po^bn within the tubular bc^ 

822. The apparatus of claim 621 » wherein the yield pooit of the inner tubular portion of the 
tubular t>ody vanes in an linear fashion as a function of the radial position within the tubular 
body. 

623. The apparatus of ciatm 621 . wherein the yield point of the inner tubular portion of the 
' tubular body varies in an norvlinedr fashion as a (unction of the radial' position within the-. . . 

tubular body. 

624. The apparatiis of daim 620, wherein the yield point of the outer tubular portion of the 
tubular txidy varfes as a function of the radial position within the tubular body. 

625. The apparatus of claim 624, wherein the yield point of the outer tubular portion of the 
tubular body varies in an rmear tehion as a function of the radial position within the tubular 
body. 

* 626. The apparatus of daim 624. wherein the yield point of the outer tubular portion of the 
' tubulfir body varies In an non-lir>ear fiashion as a function of the radial posf 8on witfnn the • * 

tubular body. 

627. The apparatus of daim 620, wherein the yield point of the inner tubular portion of the 
tubular body varies as a function of ttve radial position within the tubular body; and wtierein 
the yield point of the outer tubular portion of the tubular body varies as a funcfion pf the 
radial position within the tubular body. 

626. The apparatus of daim 627, wherein the yield paint of the inner tubular portion of the 
tubular body varies in a thnaar fashion as a function of trie radial position within the tubular 
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body; and wherein the yield point of the outer tubular portion of the tubular body varies in a 
linear foshton as a function of the radial position witNn the tubular body. 

629. The apparatus of dalm 627, wherein the yield point of the inner tubular portion of the 
tubular body varies in a linear fashion as a function of the radial position within the tubular 
body; and wherein the yield point of the outer tut>ular portion of the tubular body varied In a 
non-linear fashion a$ a function of the radial position within the tubular body. 

630. The apparatus of daim 627, wherein the yield point of the inner tubular portion of the 
tutnjfar body varies in a non-linear faehion as e function of the radial position within the . 
tubular body; and wherein the yield point of the outer tubular portion of the tubular body . 
varies In a linear fashion as a function of the radial position within the tubular t>ody. 

631 . The apparatus of dalm 627, wherein the yield point of the inner tubular portion of the 
tubular body varies in a non-llnesr fashion as a Unction of the radial position within the 
tubular t>ody; and wherein the yield point of the outer tubular portion of the tubular body • 
varies in a non-linear fashion as a function of the radial position within the tubular body. : 

632. The apparatus of daim 627, wherein the rate of change of the yield point of the Inner 
tubular portion of the tubular body is different than the rate of change of the yield point of the 
outer tubular porilion of the tubulv body. 

633. The apparatus of dalm 627. wherein the rate of change of the yield point of the inner 
tubular portion of the tubular body is different than the rate of change of the yield point of the 
outer tubular porton of the tubular body. 

634. The method of claim 1 » wherein prior to the radial expansion and plastic deformation, 
at least a portion of the tubular assembly comprises a microstructure comprising a hard 
phase structure and a soft phase structure, 

635. The method of claim 634, wherein prior to the radial expansion and piasb'c 
deformation, at least a portion of the tutnilar assemtily comprises a microstructure 
comprising a trs^itional phase structure. 
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$36. The method of claim 715, wherein the hard phase structure comprises martensite. 

637. The method of claim 634, wherein the soft phase structure comprises ferhte. 

638. Tlie method of dalm 634, wherein the transitional phase structure comprises retained 
austentita. 

639. The method of claim 634, wherein the hard phase structure comprises martenslte: 
Wherein the soft phase structure comprises ferrite; and wherein the transitional phase 
structure comprises retained austentlte. 

640. The method of dalm 634. wherein the portion of the tutxiiar assembly comprising a 
microstructure comprising a hard phase stmcture aruJ a soft phase structure comprises, hy 
weight percentage, about 0.1 % C» about 1 .2% Mn, and about 0.3% Si. 

641 . The apparatus of claim 142, wherein at least a portion of the tutxilar assembly 
comprises a microstructure comprising a hard phase structure and a soft phase structure. 

642. The apparahis of dalm 641. wherein prior to the radial expansion and plastic 
deformation, at least a portion of the tubular assembly comprises a microsiructura 
comprising a transitional phase structure. ^ 

643. The apparatus of. daim 641 , wherein the hjsrd phase slrudure comprises martenstle. 

644. The apparatus of daim 641 , wherein the soft phase structure comprises ferrite. 

645. The apparatus of dalm 641 , wfierein the transttlonal phase structure comprises 
retained austentlte. 

646. The apparatus of dalm 641 . wherein the hard phase strudure comprises marierislte; 
wherein the soft phase structure comprises ferrite; and wherein the transitional phase 
structure comprises retained austentite. 
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• 647. The apparatus of daim 641 . wherein the portion of the tubular assembly comprising a 
mtcrostructura comprising a hard phase structure and a soft phase structure comprises, by 
weight percentage, about 0.1 % C, about ^J2% Mn, and about 0.3% SU 

•648. A method of manutecturing an expandable tubular member* comprising: 

providing a tubular member; t 
heat treating the tubular member; and 
quenching the tubular member; 

wherein foHowirYg the quenching, the tubular member comprises a microstructure 
comprising a hard phase structure and a soft phase structure. 

' 649. The method of dalm 648. wlienain the provided tubular member comprises, by weight 
percentage. 0.065% a 1.44% Mn. 0.01% P, 0.002% S, 0J24% SI. 0.01% Cu, 0.01% Ni, 
0.02% Cr, 0.05% V. 0.01% Mo, 0.01% Mb. and 0.01 %Ti. 

650. The method of daim 648, wherein the provided tubular member comprises, by weight 
percentage. 0.18% C. 1.28% Mn, 0.017% P, 0.004% S. 0.29% Si, 0.01% Cu. 0.01% Ni, 
0.03% Cr, 0.04% V, 0.01% Mo. 0.03% Nb. and 0.01%Ti. 

651 . The method of claim 648, wherein the provided tubular member comprises, by v/etght 
percentage. 0.08% C, 0.82% Mn, 0.006% P, 0.003% S, 0.30% SI, 0:06% Cu.:0.05% Ni, 
0.05% Cr, 0,03% V, 0.03% Mo, 0,01% Nb. and 0.01 %Tj. 

652. The method of dalm 648. wherein the provided tubular member comprises a 
microstructure comprising one or more of the fbSowing: marterisite, peariite, vanadium- 
carbide, nldcel c&tt1>ide, or titanium carbide. 

653. The rrtethod of daim 648, wherein the provided tubular memt>er comprises a 
microstructure comprising one or more of the following: pearfite or peariite striatlon. 

654. The method of daim 648, wherein the provided tubular member comprises a 
nrtfcrostmcture comprising one or more of the following: grain peariite, wklmanstatten 
martensite, vanadium cart>ide. niclcel carbide, or titanhmi cari^tda. 
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655. The method of daim 648, wherein the heat treating oomprfees heating the provided 
tulKilar member for about 10 mhiutee at 790 

656. The method of daim 648, wherein the quenching comprises quenching the heat- 
treated tubular memt>er ^ water. **- • 

657. The method of claim 648. wherein following the quenching, ihe tubular member .. 
comprises a microstructiA'e comprising one or mora of the following: fenite, grain pearBte, or 
martensite. -* * i 

658. The method of daim 648. wh©r©in following the quenching, the tubular member 
comprises a mlcrostructure comprising one or more of the following: farrite. martensfte* or 
•balnlte. 

659. The method of claim 648, wherein following the quenching* the tubular member . • 
comprlsea a mlcrostructure comprising one or more of the following: bainile. peartlte, or 
ferrite. 

660. The method of daim 648. v^reln following the quendiing, the tubular member . • 
comprlsee a yield strength of about 67ksl and a tensile strength of about 96 ks[.> 

661 . The method of daim 648, wherein following tha queru;hing, the tubular member - • 
comprises a yield strength of about 82 ksl and a tensile strength of about 1 30 ksi. 

662. The method of claim 646, wherein following the quenching, the tubular member 
comprises a yield strength of about 60 Icsi and a tensile etrer)gth of about 97 Icsl. 

663. The method of daim 646. further comprising: 

positioning the quenched tubular member within a preexisting structure: and • 
radially expanding and plasticaliy deforming the tubular member within the 
pfee)dsting structure. 

664. The apparatus of daim 142, wherein at least a portion of the tubular assembly 
ocMPprfses a mlcrostructwe comprising a hard phase structure and a soft pliase structure. 
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665. The apparatus of daim 664, wharein the portion of the tubular assembly comprises, 
by weight percentage, 0.065% C. 1.44% Mn. 0.01% P. 0.002% S. 0.24% SI, 0.01% Cu. • 
0.01% Nl. 0.02% Cr, 0.05% V. 0.01% Mo. 0.01% Nb« and 0.01%Ti. 

666. The apparatus of ddim 664. wherein the portion of the tubular assembly comprises, 
by weight percentage. 0.18% C, 1.28% Mn, 0.017% P. 0.004% S, 0.29% SI, 0.01% Cu, . 

•. 0.01% Nl, 0.03% Cr. 0.04% V, 0.01% K4o, 0.03% Mb, and 0.01%Ti. 

667. The apparatus of claim 664, wherein the portion of the tubular assembly comprises, 
by weight percentage, 0.08% C. 0,82% Mo, 0.008% P, 0.003% S. 0.30% Si, 0.06% Cu, 

. 0.06% Ni. 0.05% Cr. 0.03% V, 0.03% Mo, 0.01% Nb, and 0.01%Ti. 

668. The apparatus of datm 664, wherein the portion of the tubular assembly comprises a 
microstructure comprising one or more of the foOowIng: martensite, peariite, vanadium 
carbide, nickel carbide, or titanium carbide. 

669. The apparatus of daim 664, wherein the portion of tha tubular assembly comprises a 
mFcroslru(^ure comprising one or mora of the following: peariite or peariite striailon. 

670. The apparatus of daim 664. wherein tha portion of the tubular assembly comprises a * 
. microstructure comprising one or more of the fbllowing: grain peariite, widmanstatten 

martensite, vanadium cart>ide, nickel carbide, or titanium carbide. * * 

671 . The apparatus of daim 664, >A^ereln the portion of the tubular assembly comprises a * 
microstructure comprising one or more of the foUovmng; femte, grain peariite, or martensite. 

672. The apparatus of <:laim 664, wherein the portion of the tubular assembly comprises a 
microetrudure comprising one or more of the following: ferrite, martensite. or bainite. 

673. The apparatus of daim 664, wherein the portion of the tubular assembly comprises a 
microstructure comprising one or more of the fbflowtng: balnlte, peariite, or ferrite. 



SUBSTITUTE SHEET (RULE 26) 



>VO 2005/024170 



PCTAJS2004/028831 



674. The apparatus of claim 664, wherein the portion of the tubular assembly comprises a 
yield strength of about 67Ksl and a tensile strength of about 95 ksi. 

675. The apparatus of daim 664, wherein the portion of the tubular assembly comprises a 
yield strength of about 82 ksi and a tensile strength of about 1 30 ksi. 

676. The apparatus of claim 664, wherein the portion of the tubular assembly comprises a 
yield strength of about 60 ksi and a tensile strength of about 97 ksi. 

677. A method of radially expanding a tubular assembly* comprtsing: 

radially expanding and pfastleafly deforming a lower portion of the tubular assembly 
' by pressurizing the Interior of the lower portion of the tufcnjtar assembly; and 
then, radially expanding and plastically deforming the remaining portion of the tubular 

assembly by contacting the Interior of the tubular assembly with an expansk>n 

devloe. 

678. The method of claim 677, wherein the expansion device comprises an adjustable 
expansion device. 

679. The method of daton 677, wherein the expansion devtee comprises a hydrofbmiing • 
expansk>n device. * - 

680. The method of daim 677, wherein the expansion device comprises a rotary * 
expansion device. 

681 . The mettiod of daim 677, wherein the lower portion of the tubular asBemt>ly has a 
higher ductiTity and a lower yieM point prior to the radial expansion and plastic deformation 
than after the radial expansk>n and plastic deformation. 

662* The method of daim 681 , wherein the remaining portion of the tubular assembly has 
a higher ducUHty and a lower yield point prior to the radial expdnsk>n and ptostto defbrmaOon 
than after the radial expanston and plastic deformation. 
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883. The method of daim 677. wherein the lower portion of the tubular assembly * 
comprises a shoe deTirting a vatveable passage. * 

684. A system for radially expanding.a tubular assembly, comprising: 

means for radiaily expanding and plastically deforming a tower portion of the tubular 
assembly by pressurizing the interior of the lower portion of the tubi^ar 
assembly; and 

then, means for radially expanding and piastrcalfy deforming the remaining portion of 
the tubular assembly by contacting the Interior of the tubular assembly with an 
expansion device. 

685. The system of daim 664. wherein the lower portion of the tubular assembly has a 
higher ductility and a lower yield point prior to the radial expansion and plastic deformafion « 
tha^ after the radial expansion and plastic deformation. 

666. The system of claim 665. wherein the remaining portion of the tubular assembly has 
a higher ductility and a lower yield point prior to the radial expansion and plastic deformation 
than after the radial expansion and plastic deformation. 

687. A method of repairing a tubular assembly, comprising: 
posltionrng a tubular patch within the tubular assembly; and 

radially expandir>g and plastically deformirig a tubular patch into engagement with the 
tubular assembly by pressurizing the interior of the tubular patch. 

688. The method of daim 687. wherein the tubular patch has a higher ductility end a lower 
yield point prtor to the radial expansion and plastic defonmation than after the radial 
expansion and plastic deformation. 

689. A system for repairing a tubular esdembly, comprising: 

means for positioning a tubular patch within the tubular assembly; and 
nrteane for radially expanding and plastically deforming a tut>ular patch into 

engagement with the tutniter assembly by pressurizing the Interior of the 

tubular patch. 



SUBSTITUTE SHEET (RULE 26) 



wo 2005/024170 



PCT/US2004/028831 



690. The system of daim 689, wherein (tie tubular patch has a higher ductHity and a rower 
yield point prior to the radial expansion and plastic defonnatlon than after the radial 
expansion and plastic delbrmation. 

691 . A n>ethod of radially expanding a tubular member comprising: 
accumulating a supply of pressurized fluid; and 

oontrollably Injecting the pressurized fluid Into the interior of the tubular meml>er * 

692. The method of claim 6d1 , wherein accumulating the supply of pressurized fluid 
comprises; 

nDonitoring the operating pressure of the accumulated fluid; and 
If the operating pressure of the accumulated fluid is less than a predetermined ^ 
amount, Injecting pressurized fluid into the accumulated fluid. 

693. The method of claim 691 , wherein oontrollably injectirtg the pressurized fluid into the 
' Interior of the tutuilar member comprises: 

moniton'ng the operating condition of the tubular memt>er; and 
if the tubular member has been radial expanded, releasing the pressurized fluid from 
the Interior of the tubular memtier. 

694. An apparatus for radially expanding a tubular member* comprising: 
a fluid reservoir; 

a pump for pumping fluids out of the fluid reservoir; 

an accumulator for receiving arKi accumulate the fluids pumped ftom the reservoir; 
a flow control valve for oontrollably releasing the fluids accumulated within the 
reservoir, and 

an expansion element for ertgaging the Interior of the tubular memt>er to define a 
pressure chamber within the tubular member and receiving the released 
accumulated fluids into the pressure chamber. 

695. An apparatus for radiaBy expanding a tubular memt>er, comprising: 
an expandable tubular member; 

a toddng device posiiioned within the exi>andable tubular memt>erreieasably 
coupled to the expandable tubular memben 
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a tubular support memt>er positioned within the expandabld tutHJiar membar coupled 

to the locking device; and 
an adjustable expansion device positioned within the expandable tubular member 

coupled to the tubular support member; 
wherein at least a portion of the expandable tubular member has a higher ductility 

and a lower yield point prior to the radial expansion and plastic defomnation 

than after the radial expansion and plaslic defomoation. 

696. The apparatus of claim 695, further comprising: 

means for transmitting torque between the expandable tubular member and the 
tubular support member. 

697. The apparatus of claim 695. further comprising: 

means for sealing the interface between the expandable tubi^ar memtier and the 
tubular support member. 

698. The apparatus of claim 695, further comprising: 

another tubular support member received within the tubular support member 
releasably coupled to the expandable tubular member. 

699. The apparatus of dafm 698, further comprising: 

means for transmitting torque between the expartdable tubular member and the other 
tubular support member. 

700. The apparatus of daim 696, further comprising: 

means for transmitting torque t>etween the other tubular support member and the 
tubular support member. 

701 • The apparatus of daim 696, further comprising: 

means for sealing the Interfaee t>etween the othar tubular support member and the 
tubular support memt>er. 

702. The apparatus of daim 698, further comprising: 
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means for sealing the interface between the expandable tubular member and the 
tubular support member. 

703. The appaiiatus of datm 698. further oonrtprlsing: 

means for sensing the operaUng pressure within the other tubular support member. 

704. The apparatus of claim 69B» further comprising: 

means for pressurizlrtg the Interior of the other tubular support member. 

705. The apparatus of claim 698, further comprising: 

means for limiting axial disprfacement of the other tubular support memt>er relative to 
the tubular support member. 

708. The apparatus of claim 698. further comprising: 

a tubular liner coupjed to an end of the expandable tubular memt>er. 

707. The apparatus of dalm 695, further comprising: 

a tubular liner coupled to an end the expandable tubular memt)er. 

708. An apparatus for radially expanding a tubular member, comprlslr)g: 
an expandable tubular member, . 

a locking device positioned within the expdndat>le tubular rnember releasably 

coupled to the expandable ^txjlar memtien 
a tubular support member positioned within the expandable tubular member coupled 

to trie locking device; 
an adjustable expansion device positioned within the expandable tubular memt>er 

coupled to the tubular support member; 
means for transmitting torque between the expandable tubular member and the 

tububr support member; 
means for seafing the interface between the expandable tubular member arxl the 

tubular support member, 
another tubular support memt>er received within the tubular support memt>er 

releasdbly coupled to the expandable tubular member. 
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meand for Iransmitling torque between the expandable tubular member and the other 

tubular support member* 
means for transmitting torque between the other tubular suppoit member and the • 

tubular support member; 
means for seaMng the interface between the other tubular support member and the 

tubular support member; 
means for seating the Interface between the expandable tubular member and the 

tulHjIdr Support memben 
means for sensing the operating pressure within the other tubular support member; 
means for pressurising the Interior of the other tubular support member; 
means for limiting a;dal displacement of the other tubular support member relative to 

the tubular support member; and 
a tubular liner ooupled to an end of the expandable tubular memben 
wtierein at least a portion of the expandable tubular member has a higher ductility 

and a lower yield point pnor to the radial expansion and piastio defbnnation 

than after the radial expansion and plastic deformation. 

709. A method for radially expanding a tubular rnember, comprising: 
positioning a tubular member and an adjustable expansion device wimin a 

preexisting structure: 
radially expanding and plastically deforming at least a portion of the tubular member 

by pressurizing an Jnterfctr portion of the tubular member; 
Increasing tha size of the adjustable expansion device; and 

radially expanding and plastically defomiing another portion of the tubular member by 
displacing the SKijustable expansion device relative to the tubular memt>er. 

710. The method of dalm 70g» further comprising: 

sensing an operating fMBSsure within the tubular member. 

71 1. The method of claim 709, wherein radtaOy exparKting and plastically deforming at 
least a portion of the tubular member by pressurizing an interior portion of the tubular 
memt>er comprises: 

Injecting fluidic material into the tubular member, 

sensing the operating pressure of the injected fluidic material; amj 
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If the operating pressure of the Injected fluldic materiat exoeeds a predetermined • 
vahjs, permitUng the fluidlc material to enter a pressure chamber defmed 
within the tubular memlser. 

712. The method of claim 709. wherein at least a portion of the tubular menriber has a 
higher ductility and a lower yield point pnor to the radial expansion and plastic deformation 
than after the radial e)(panslon end plastic deformation. 

71 3. The method of claim 709. wtiereln the portion of the tubular memt>er comprises the 
pressurized portion of the tubular memt>er. 

714. A system for radially expanding a tubular member, comprising: 

means for posUioning a tubular member and an adjustable expansion device within a 

preexisting structure; 
means for radially expanding and plastically deforming at least a portion of the 

tubular member by pressurteing an Interior portion of the tubular niemt>er; 
means for increasing the size of the acQustable expansion device; arxi - . 

means for radially expanding and plastically deforming another portion of the tubular 

member by dispSadng the adjustable expansion device relative to the tubular 

member. 

715. Thesystemofclalm714. further comprising: 

sensing an operating pressure within the tutHJlar member. 

716. The system of claim 714. wherein radially expanding and plastically deforming at 
least a portion of the tubular member by pressuroing an interior portion of the tubular 
member comprises: 

injecting fluidlc material into the tubular member* 

sensing the operating pressure of the injected fluidlc material; and 

if the operating pressure of the injected fluidlc material exceeds a predetenrhbied 

value, permitflng the fluidlc material to enter a pressure chamber defined 

within the tubular member. 
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. 717. The system of cla(nn 714, wherein at least a portion of the tubular member has a 
higher diicUllty and a lower yield point prior lo the radial expansion and plastic deformation 
than alter the radial expansion and plastic deformation. 

718. The system of claim 714. wherein the portion of the tubular member comprises the • 
pressurized portion of the tubular member. 

719. A method of nadiaHy expanding and plastically defonning an expandable tubular 
member, comprising: 

limiting the amount of radial expansion of thie expandable tubular member. 

720. The method of dalm 71 9, wherein limiting the amount of radial expansion of the 
expandabia tubular member comprises: 

coupling another tubular member to the expandable tubular member that limits the 
amount of the radial expansion of the expandable tubular member. 

721 . The method of claim 720. wherein the other tubular member defines: 
one or mora slots. 

722. The method of dalm 720, wherein the other tubular member has a hfgher ductility 
and a rower yield point prior to the radial expansion and plastic defoimation than after the 
radial expansion and plastic defomtation. 

723. An apparatus for radially expanding a tubular memt>er, comprising: 
an expandable tubular member, 

an expansion device coupled to the expandat>le tubular member for radially 

expanding and plastically deforming the expandable tubular memk>er; and 

an tubular expansion nmlter coupled to the expandable tubular member for limiting 
the degree to which the expandable tubular member may be radially 
expanded and plastically defonmed. 

724. The apparatus of daim 723. wtterein the tubular expansion timlter con^rises a 
tubular member that defines one or more slots. 
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725* The apparatus of claim 723, wherein the tubular expansion limiter comprises a . 
tubular member that has a higher ductility and a bwer yield point prior to the radial 
expansion and plastic deformation than after the radial expansion and plastic defonfnation. 

726. The apparatus of dalm 723* further oomprteing: 

a locking device positioned within the expandable tubular member reieasably • 

coupled to the expandable tubular memt>er; 
a tubular support member positioned within the expandat>te tubular member coupled 

to the lodcing device and the expansion devfoe. 

727. The apparatus of cf^m 723. wherein at least a portion of the expandable tubular - 
member has a higher ductility and a lower yield point prior to the radial expansion arKi plastic 
defomrtation than after the radial expansion and plastic dsfbnnation. 

728. The apparatus of claim 726. further comprising: 

means for transmitting torque between the expandable tutiular memt>er and the 
tutHJiar support memtTer* 

729. The api^aratus of claim 726, further comprlairtg: 

means for aeatirtg the interface betweeii the expandable tubular member and the • 
tubular support meml)er. 

730. Theapparatusof claim 726, further comprising: 

means for sraling the Interface t)etween the expandable tubular member and the 
tubular support member. 

731 . The apparatus of claim 726, further comprising: 

means for sensing the operating pressure within the tubular support member. 

732. The apparatus of claim 726. furttner compvising: 

means for pressurizing the Interior of the tubular support member. 

733. An apparatus for radially expanding a tubular memt>er« comprising: 
an expandable tubular member; 
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an axparwton device coupled to the expandable tubular member tor radially 

expanding and pJasOcally deforming the expandable tubular member, 
an tubular expansion limlter coupled to the expandable tubular member for limiting 

the degrea to which the expandable tubular member may be radially 

expanded and plastically deformed: 
a locking device positioned vwithin the expandable tubular member releasabiy 

coupled to the expandable tubular member, 
a tubular support memt>er positioned within the expandable tubular member coupled 

to the locking device and the expansion devk»; 
means for transmitting torque between the exparYdaUe tubular men>ber and the . 

tubular support memtjer; 
means for sealing the interface between the expandabfe tubular member and the 

tubular support memtier; 
means for sensing the operating pressure within the tubular support member; and ' 
means for pressurizing the interfor of the tubular support member, 
wherein at least a porHon of the expandable tubular member has a higher ductility : 

and a lower yield point prior to the radial exparisJon and plastic deformation 

than after the radial expansion and plastic deformation. 

-734. A method for radially expanding a tubular member, compris^g: 

positioning a tubular member and an adjustable expansion device within a 
preexisting structure: 

radially expanding and plasticaKy deforming at reast a portion of the tubular member 
by pressurizing an Interior portion of the tubular member; 

limiting ttie extent to v^ldi the portion of the tubular member is radially expaivi^ 
and plastically deformed by pressurizing the interior of the tubular member 

Increasing the size of the adjustable expansion device; and 

radially expanding and plastically deforming another portion of the tubular member by 
displacing the adjietable expansion device relative to the tubular member. 

735, The method of datm 734, further compnsing: 

sensing an operating pressure within the tubular member. 
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736. The method of daim 734. wherein radially expanding and plastically deforming at 
least a portion of the tubular member by pressurizing an interior portion of the tubular 
member comprises: ... 

injectrng fiuidic material Into the tubular mender; 

sensing the operating pressure of the injected fluid Ic material; and 

If the operating pressure of the injected flutdic material exceeds a predetennined - 

value, permitting the fkildlc material to enter a pressure chaml>er defined 

within the tubular member. 

737. The method of claim 734, wherein at least a portion of the tubular member has a- 
higher ductility and a lower yield point prior to the radial expansion and plastic dafonnation - 
than after the radial expansion and plastic defonmatton. • 

73B. The method of dahn 734, wherein limiting the extent to which the portion of the 
tubular member is radially expanded and plastically deformed by presstntdng the interior of- 
the tubular member comprises: 

applying a force to the extenor of the tubular member. 

73g. The method of claim 738, wherein epplying a force to the exterior of the tubular 
member comprises: 

. applying a variable force to the exterior of the tubular member. 

740. AsystemfbrradiallyexpandlngattJbularmemt)er, comprising: 

means fbr posltforiing a tulnifar memtier and an adjustable expansion device within a 

preexisting structure; 
means for radially expanding and plastically defbmiing at least a portion of the 

tubular member by pressurizing en interior portion of the tubular member, 
means for Bmltlr^ the extent to wWph the portion of ttia tubular member Is radially 

expanded and pKasttcaUy defonmed by pressurizing the interior of the tubular 

member; 

means for Increasing the size of the adjustable expansion device; ar>d 

means for radially expandh^ and plastically deforming another portion of the tubular 

member by displacing the adjustable expansion device relatlS/e to the tubular 

member. 
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741 . The method of dalm 740. further oomprisfng: 

-means for sensing an operating pressure within the tubular member. 

742. The method of dafm 740, wherein nieans for radJall/ expanding and pfasticalJy - 
defonning at least a portion of the tubular member by pressurizing an interior portion of the . 
tubular member comprises: 

means for injecfa'r^ fluldic nDateriai into the tubular member; 

means for sensing the operating pressure of the injected fluidic material; and - 

if the operating pressure of the injected fluidlc material exceeds a predetermined 

vaiue» means for permitting the fluidic materia) to enter a pressure chamt)er 

defined wittUn the tut>ular member. 

743. The method of daim 740. wherein at least a portion of the tubular memt>er has a - 
higher ductility and a lower yield point prior to the radial expansion and plastic deformation 
than after the radial expansion and plastic deformation. 

744. The method of dalm 740> wherein means for limiting the extent to which the portion . 
of the tubular memt>er is radially expanded and pfasticat^ deformed by prassunztng the • 
Interior of the tubular member oomprtses: « 

means for applying a force to the exterior of the tubular member. 

745. The method of daim738. wherein means for applying a force to the exterior of the . 
tubular member comprises; 

means for applying a variable force to the e}dertor*of the tubular memt>er. 

746. A system for radially expanding a tubular memt>er, comprising: 
moans for accumulating a supply or pressurized fluid; and 

means for pontrDllabfy injecting the pressurized fluid into the interior of the tubular 
member. 

747. The System of cfaim 746. wherein means for accumulating the supply of pressurized 
fluid comprises: 

means for monitoring the operating pressure of the accunrHilated fluid; and 
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rf the operating pressure of the accumulated fluid is less than a predetermined 
amount, means for Injecting pressurized fluid into the accumulated fluid. 

748. The system of daim 726, wherein means for controllably injecting the pressurized 
fluid into tfie Interior of the tubular member comprises: 

means for monitoring the operating corKlltlon of the tubular member; and 
if the tubular member has been radial expanded, means for releasing the pressurized 
fluid from the interior of the tutnilar member. 

749. An apparatus fbr radfafly expanding an expandable tubular'memt>er» comprising: 
an e)(par>dable tubular member: 

a locking device positioned within the expandable tidOular memt>er releasably 

coupled to the expandable tubular member; 
an actuator posltioned'wlthln the expandable hibular member coupled to the locking 

device; 

a tubular support member positioned within the expandable tubular member coupled 
to the actuator; 

a first expansion device coupled to the tubular support member 

a seoortd expansion device coupled to the tubular support memben and 

an expandable tubular sleeve coupled to the second expansion device. 

750. The apparatus of claim 749, wherein the outside diameters of the first and second 
expar)sfon devices era unequal. 

751 . The apparatus of claim 750. wherein* the outside diameter of the first expansion 
device is greater than the outside diameter of the second expansion device. 

752. The apparatus of daim 749. wherefri at least a portion of the expandable tubular 
member has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic defomrtatton. 

753. The apparatus of claim 749, v^fherein at least a portion of the expandable tubular 
sleeve has a higher ductility and a lower yield point prior to the radial expansion and plastic 
defonmation than after the radial expansion and plastic deformation. 
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764. The apparatus of claim 749. wherofn the outside diameters of the first and second 
expansion devices are both less than or equal to the outside diameter of the expandable 
tubular men^r. 

765. The apparatus.of dalm 749, wherein the outside dmntBter of the expandable tubular 
sleeve is lose than or equal to the outside diameter of the expandatile tubular.member. 

756. The apparatus of claim 748, flirther comprising: 

means for transmltttng torque between the expandable tubular memt>er and the, , 
tut>u)ar support member. 

757. The apparatus of daim 748. further comprising: 

nneans flDr pressurizing the Interior.of the tubular support member. 

75a. The apparatus of da/m 748, further comprising: 

means for limiting axial displacement of the expandable tubular sleeve. 

759. The apparatus ofdaim 748, further comprising: 

means for UnAmg axial displacement of the expandable tubular merriber. 

760. The apparatus of dalm 758, further comprising; 

means for transmitting torque from the tubular support member to the means for , 
limRihg axial displacement of the expandable tubular sleeve. 

761. The apparatus of claim 748, further comprising: 

means for displadrtg the first expansion device relative to the expandable tubular 
member to radially expand and plastically defomn the expandable tubular 
member. 

762. The epparatus of dalm 748, further comprising: 

means for displacing the second expansion device relative to the expandable tubular 
sleeve to radially expand and plastically deform the expandable tubular 
sleeve. 
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763. The apparatus of dalm 748. wherdfn the virall thickness of the expandable tubular 
sleeve Is variable. 

764. The apparatus of dalm 748, wherein the expandable tubular slaeve comprises 
means for sealing an Interface belyveen the expandable tubular sleeve and th&4nterfor 
surface erf the expandable tubular member. 

765. An apparatus for radially expanding an expandable tubufar member, comprising: . . 
an expandable tubular memben 

a locking devtee positioned within the expandable tubular member releasably 

coupled to the expandable tubular member, 
an actuator positioned within the expandable tubular member coupled to the locking 

device; 

a tubular support member positioned within the expandable tubular member coupled* 
to the actuator; 

a first expansion device coupled to the tubular support member, 

a second expansion device coupled to the tubular support member, 

an expandable tubular sleeve coupled to the second expansion devtoe; 

means for transmitting torque between the expandable tubular.member and the - 

tubular support memt^n 
. means for pressimzing the interior of the tubular support memben 
means for limiting ax^l displaoment of the expandable tubular sleeve; . 
means for limiting axial disptacemant of the expandable tubular memben 
means for trarwnltttng torque from the tubular si^port member to the means for 

Dmlting axial displacement of the exparuJable tubular sleeve; 
means for displacing the f^t expansion device relative to the expandabte tubular. 

member to radiatiy expand and plastically deform the expandable tubular 

member; and 

means for displacing the second expansion device relative to the e)q}andabl6 tubular 
sleeve to radMy expand and ptastically defbnm the expandable tubular 
sleeve; 

wherein the outside dianr^ter of the Urst expansion device Is greater than the outside 
diameter of the second expansion device; 
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Wherein al least a portion of Ihe expandable tubular member has a higher dudifity 

and a lower yield poini prior to the radial expansion and plastic defbrmatlon 

than after the radial expansion and plastic deformation; 
wherein at least a portion of the expandable tubular slee\/e has a higher ductility and 

a lower yield point prior to the radial expansion and plastic deformation than , 

after the radial expanson and pbstic deformation: 
wherein the outside diameters of the firet and second expansion devices are both 

less than or equal to the outside diameter of the expandable tubular member. 
. wherein the outside diameter of the expandable tubular sleeve Is lees than or equal 

to the outside dl8nr)eter of the expandable tubular member, 
wherein the wall thickness of the expandat>le tubular sleeve Is variable; and 
wherein the expandable tubular sleeve corriprlses means fbr sealing an Interfece 

between the expandable tubular sleeva and the interior surface of the 

expandable tubular member. 

766. A method for radially expanding a tubular member, comprising: 

positioning an expandable tubular member and an expandable tubular sleeve wHhin • 

a preexisting structure; 
radially expanding and plastically deforming at least a portion of the expandable 

tubular memt>er onto the expandable tubular sleeve; and 
radially expanding and plastically deforming at least a portion of the expandable 

tubular sleeva. 

767. The method of claim 768, further cxjniprislng: 

radially expanding and plastically deformng at least a portion of the expandable 
tubular member while simultaneously radially expanding and plastically 
deforming at least a pot^hn of the expandable tubular sleeve. 

768. The method of claim 766. further comprising: 

radially expanding and plastlcafly deforming another portion of the expandable 

ti^lar member after radially expanding and plastically deforming the portion 
of the expandatile tubular sleeve. 
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769. The method of datm 766, v^herein at least a portion of the expamtoble tubular 
member has a h^her ductility and a tower yield point prior to the radial expansion and plastic . 
deformation than after the radial expansion and plastic defonnatian. t 

770. The method of daim 766, wherein at least a portion of the expandable tubular sleeve 
has a higher ductility and a lower yield point prior to the radial expansion and plastic 
daformatiDn than after the radial expansion and plastfc deformation. 

77 1 . The method of dalm 766, wherein the wad thickness of the 6xpandat>le .tubular 
sleeve is variable* , , 

772. Themethodof claim -766. further comprisindr 

seaflng an fnlerfaoe between the exterior surface of the expandat^le tutnilar sleeve, 
and the interior surface of tfte expandable tubular meniber. 

773. A system for radially expanding a tubular member, comprising: 

means for positioning an expandable tubular member and an expandable tubular 

sleeva within a preexisting structure; 
means for radially expanding arxl plasttcaily deforming at least a portion of the 

expandable tubular member onto the expandable tubular sleeve; and 
means for radially expanding and plasticaOy defomiing at least a portion of tfie . • 

expandable tubular sleeve. 



774. The system of claim 773, further comprising! 

means'for radially expanding and plastically deforming at least a portion of the 
expendable tutHilar merriber while dlrrutltaneously radially expanding and 
plastically defbnning at least a portion of the expandable tubular sleeve* 

775. The system of dalm 773, further compnsing: 

means for radially expanding and plastically ^}BiQ(U\\o% another portion of the 

expandatile tubular member alter radially expanding and plastlcaify deforrrting 
the portion of the expandable tulnjiar sleeve. 
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776. The system of daim 773. wherein at least a portion of the expandable tubular 
member has a higher d ucWity and a lower yield point prior to the radial expansion and plasUc 
deformation than after the radial expansion and plastic deformation. 

777. The system of daim 773, wherein at least a porteon of the expandable tubular sleeve 
has a higher ductility and a lower yield point prior to tha radial expansion and plastic 
defonmatlon than after the radial expansion and plastic defomiation. 

778. The system of daim 773» wherein the wan thickness of the expandable tubular sleeve 
Is variable. 

779. The system of claim 773, further comprising: 

sealing an Interface between the exterior surfece of the expandable tubular sleeve 
and the Interior surface of the exparklabte tubular member. 

780. An apparatus for radially expanding an expandable tubular member, comprising: 
an expandable tubular member 

a locking device positioned Mrithin the e^andable tubular memt>er releasably 

coupled to the expandable tubular nr)ember: 
an actuator positichsd wtthtn ttio expandable hjbufar member coupled to the locking 

device; ** ' • 

a tubular support member positioned within the expandable tubular memt>er coupled 

to the actuator; 

an adjustable expansion device coupled to the tubular support member 

a non-acgustable expan^on device coupled to the tubular support memben and 

an expandable tubular sleeve coupled to the nor»-adjustable expansion device. 

. 781 . The apparatus of daim 780» wherein at least a portion of the expandable tul>ular 
member has a higher ducUltty aruS a tower yieW point prior to the radial expansion and plastic 
defomnatton than after the radial expansion and plastic deformation, 

782. The apparatus of dafm 780, wherein at least a portion of the expandable tubular 
sleeve has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformatk>n than after the radial expansion and plastic deformation. 
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783. The apparatus of daim 780, whemin outside diameters of the adjustable and 
non-adjustable expansion devices are both less than of equal to the outside diameter of the .. 
oxpandat>le tut)u)ar member. 

784. The apparatus of claim 780» wherein the outside diameter of the expandable tubular 
sleeve is less than or equal to the outside diameter of the expandable tubular member. 

785. The apparatus of cialm780» further comprising:' 

means for transmitting torque between the expandable tubular member and the 
tubular support member. 

788. The apparatus of datm 780, further comprising; 

means fbr pressurizing the interior of the tutnitar support member. 

787- The apparatus of dalm 780, further comprising: 

means for limiting axial displacement of the expandable tubular sleeve, 

788. The apparatus of dalm 780, further comprising: 

means for limiting axial displacement of the eocpandable tubular member. 

789. The apparatus of claim 787, further comprising: 

means for transmitting torque from the tubular support member to the means for 
limiting axial displacement of this expandahlB tubular sleeve. 

790. The apparatus of claim 788, further comprtstng: * 

meens fbr transmHttng torque from the tubular support member to the means fbr 
Omtting axial displacement of the expandable tubular member. 

791 . The apparatus of dalm 780, further comprising: 

means for displacing the adjustable expansion device relative to the expandable 
tubular member to radially expand and plastically defonn the expandable 
tubular member. 
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792. The apparatus or claim 791 , further compiising: 

means for puliing the adjustable expansion device through the expandable tubular 
member to radially expand and plastically defomn the expandable tutxjiar 
memt>er. 

793. The apparatus of daim 792. further comprising: 

fluid powered means for pulling the adjustable expansion device through the 

expandable tubular member to radially expand and plastically deform the 
expandable tubular member. 

794. The apparatus of claim 780, further camprislng: 

means for displacing the norv-adjustable expansion device relative to the expendable . 
tubular sleeva to radially expand and plastically deform the expendet>le 
tubular sleeve. 

795. The apparatus of claim 794, further comprising: 

fluid powered means for pulling the norvadjustable expansion device through the 
expandat)le tut)ular sleeve to radially expand and plastically deform the 
expandable tukxilar sleeve. 

796. Theapparatusof daim 760, wherein the wall thickness of the expandable tubular , . 
sleeve Is variable. ~ • * 

797. The apparatus of diaim 780, wherein the expandable tubular sleeve comprises 
means fbr sea^ng an interface K>eiween the expandable tubular sleeve and the interior 
surface of the expandable tubular member. 

798. An apparatus for radially expanding an expandable tutHJiar member, comprising: 
an expandable tubular member; 

a locking device positioned within the expandable tubular memt>er releasaMy 

coupled to the expandable tubular member; 
an actuator positioned within the expandable tubular member coupled to the kx:king 

device; 
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a tubular support mfimber positioned within the expandable tubular merriber coupled 
to the actuator; 

en adjustable expansion device coupled to the tubular support memben 
a non-adjustable expansion device coupled to the tubular support mennben 
an expandable tubular sleeve coupled to the non^idjustable expansion device: 
means for transmitting torque between the expandable tubular member and the 

tubular support member; 
means for pressurizing the interior of the tubular support memt>er: 
means for limiting axial displacement of the expandable tubular sleeve; 
mearts for limiting axial displacement of the expandable tubular memben 
means for transmitting torque from the tubular support member to the means for 

limiting axial displacement of the expandable tubular sleeve; 
means for transmitting torque from the tubular support memt>er to the means for • 

limiting axial displacement of the expandat>le tubular member 
fluid powered means for pulling the adjustable expansion device through the 

expandable tubular member to radially expand and plastically deform the 

expendable tubular rriember; and 
fluid powered means for pulling the rvyvadjustable expansion devica through the . 

expandable tubular sleeve to radially expand arui plastically deform the 

expandable tubular sleeve; 
wherein at least a portion of the expandable tubular member has a higher ductility. • 

and a lower yield point prior to the radial expansion and plastic deformation 

than after the radial expansion and plastic deformation: 
wherein at least a portion of the expandatrie tubular sleeve has a higher ductllHy and 

a lower yield point prior to the radial pension and plastic defonnation than 

after the radial expansion and plastic deformation; 
wherein the outside diameters of the adljusteble and norvadjustabla expansion 

devices are t>oth less than or equal to the outside diameter of the expandable 

tubular member; 

wherein the outside diameter of the expandable tubular sleeve Is less than or equal 

to the outside diameter of the expandable tubular memben 
wherain the wall thickness of the expandable tubular sleeve is variable; and 
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wherein the expandable tubular sleeve comprises means for sealing an interface 
between the expandable tubular sleeve and the mtertor surface of the 
expandable tubular member. 

799. A method for radially expandrr^ a tubular member, comprising: 

positioning an expandable tubular member, an expandable tubular sleeve, and an 

acfjustable expansion device within a preexisting structure; 
increasing Ihs size of the adjustabia expansion device; 

radiaOy expanding and plastically defomntrtg at least a portion of the expandatile 
tubular member onto tto expandable tubular sleeve using the adjustable 
expansion device: and 

radially expanding and plastically defonning at least a portion of tha expandable 
tubular sleeve. 

600. The method of dalm 799, further comprising: 

radially expanding and plastically defonning at least a portion of the expandable 
tubular member while simultaneously radially expanding and plastically 
defonmlng at least a portion of the expandable-tubular sleeve. 

801. The method of daim 799. further comprising: 

' » radially expanding and plastically deforming another portion of the expandable • 

tut>ular member after radially expanding and piastfcally deforming the portion ^ 

of the expandable tubular sleeve. 
* * • 

802. Tlie method of dafm 799, v^erein at least a portion of the expandable tubular • 
member tias a Mgher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expan^on ar>d plastic deformation. 

603. The method of claim 799. wherein at least a portion of the expandable tubular sleeve 
has a Mgher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deftxmation. 

804. The method of dalm 799, wherein the wall thickness of the expandable tutMJiar 
sleeve is variable. 
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805. The method of claim 799, further comprising: 

seating an Interfaoe between the exterior surface of the expandable UAiular sleeve 
and the interior surface of the expandable tubular member. 

605. The method of claim 799. farther comprising: 

puQIng the adjustable ^cpanston device through the expandable tubular m8mt>er. . 

807. The method of claim 885. further comprising: 

pulling the adjustable expansion device through the expand^e tutmlar member 
using fluid pressure. 

808. A system for radially expanding a tubular member, comprising: 

means for positioning an expandable tubular member, an expandatMe tubular sleeve. 

and an adjustable expansion device within a predating structure; 
means for increasing the size of the ddjustable expansion device; 
means for radially expanding and plastically deforming at least a portion of the 

expandable tubular member onto the expandable tubular sleeve using the 

adjustable expansion device; and 
means for radieDy expanding and plasticaily deforming at least a portion of the « 

expandable tubular sleeve. 

809. The. system of claim 808, further comprising: 

means for radidOy expanding and plastically defomdng at least a portion of the 
expandabto tubular member while simultaneously rad^lly exparKling and 
plastically deforming at least a portion of the expandable tuk»ular sleeve. 

810. THe system of dalm 808. further comprising: 

• means for radially expandlng and plastically deforming anotiier portion of the 

expandable tubular merr^ after radially expanding ar)d plas^Uy defonnlng 
the portion of the expandable tubular sleeve. 
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81 1 . The system of daim 808, vvherein at least a portion of the expandable tubular 
member has d higher dudflily and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. 

812. The system of dalm 808, wherein at least a portion of the expandable tubular sleeve 
had a higher ductility and a lower yield point prior to the radial expansion and plastic , 
defomnatlon than after the radial expansion and plastic deformation. 

81 3. The system of daim 808, wherein the wall thickness of the expandable tubular sleeve 
Is. variable. 

814. The system of 808. further comprising: 

means for sealing an Interface between the exterior surface of the exparuiable - - 
tubular sleeve and the Interior surface of the expdndat>ie tubular member. 

815. The system of claim 808, further comprising: 

means for pulling the adjustable expansion device through the expandable tutnjlar 
member. 

816. The system of dalm 815. further comprising: 

means for pulling the adjustable expansion device through the exparKiable tubular- 
member using fluid pressure. 

817. The apparatus of daim 780, further comprising: t * 
a perforated sleeve coupled to tfie expandable tubular memt>er that receives the 

adjustable expansion device. 

81 8. The method of dalm 79g, further comprising: 

preventing debris from damaging the adjustable expansion davioe. 

81 9. The system of daim 808, further comprising: 

means for preventing debris from damaging the adjustable expansion device. 

820. An apparatus for radially exparxling an expandable tubular member, comprising: 
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an expandable tubular member. 
• a locking device positioned within the expandable tubular member r&leasably 

coupled to the expandable tutnjlar member; 
an actuator positioned within the expandable tubular member coupled to the locking . 

device; 

a tubular support member poslfloned within the expandable tubular member coupled 
to the actuator, and 

an adjustable expansion device positioned wUhIn the expandable tubular member 
coupled to the tubular support member. 

821 . The apparatus of dalm 820. wherein at least a portton of the expandable tubular 
member has a higher duclBily and a tower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic defonnation. f 

822. The apparatus of claim 820. further comprising an expandable tubular sleeve 
coupled to an end of the expandable tubular member that receives the acljustable expansion 
device. 

823. The apparatus of dalm 822. v*ierein at least a portion of the expandable tubular 
sleeve has a higher dudinty and a lower yield point prior to the radial e;^anslon and plastic - 
deformation than after the radial expansion and plastic deformation. . -* * 

824. The apparatus of daim 820» further comprising: 
means for transmitting torque between the expandable tubular member and the 

tutNilar support meml>er. • 

825. The apparatus of dalm 820» further comprising: 
means for pressurizing the interior of the tubular support member. 

828. The apparatus of dalm 820, wherein the actuator comprises: 

moans for displacing the adjustable expansion device relative to the expandable 
tubular member to radiaOy expand and plastically deform the expandable 
tubular member. 
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827. The apparatus of claim 826» wherein the actuator further comprises: 

means for puffing the adjustable expansion device through the expandable tubular 
mentber to radially expand and plastically defomi the expandable tubular 
member. 

828. The apparatus of dalm 827, wherein the actuator further comprises: 

fluid powered means for pulling the adjustable expansion device through the 

oxpandabia tubular member to radially expand and plastically deform the 
expandable tubular member. * 

829. The apparatus ofdaim 827, further comprising: 

^ means for adjusting the size of the acfiustable expansion device. 

830. An apparatus for radially expanding an expandable tutiular member, comprising: 
an expandable tubular member; 

a locking device positioned wittiin the expandable tubular member releasably 

coupled to the expandable tubular member; 
an actuator positioned within the expandable tubular member coupled to tiie locking 

device; 

a tubular support member positioned within tiie expandable tubular member coupled 
to the actuator, 

an adjustable expansion device positioned within the expandable tubular member . 

coupled to the tubular support memben 
an expandable tubular sleeve coupled to an end of the expandable tubular member 

that receives tiSe adjustable expansion device; 
means for transmitting torque between the expandable tubular member and the 

tubular support member; 
means for pressurizing the Interior of the tubular support member; and 
means for adjusting the sfaoe of tine adjustable expansion devk»; 
fluid powered means for pulling the adjustable expansion device through the 

expandable tubular member to radially expand and plastically deform tiie 

expandat>le tutniiar member; 
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wherein at least a portion of the expandable tubular member had a higher ducOttfy 
and a lower yield point prior to the radial expansion and plastic defonmation 
than after the radial expansion and plastic deformation; and 

wherein at least a portion of the expandable tubular sleeve has a higher ductility and 
a lower yield point prior to the radial expansion and plastic deformatlor) than 
after the radial expansion and plastic deformation. 

831. A method for radially expanding a tubular memt>er. comprising: 

positioning an expandable tubular member, an expandable tubular sleeve» and an 

adjustable expar^sbn device within a preexieting elrticture; 
Increasing the size of the adjustable expansion device to radially expand and • 

plastically deform at least a portion of at least one of the expandable tubular 

member and the expandable tubular sleeve; and 
radially expanding and plastically deforming at least another portion of the 

expandable tubular member using the adjustable expansion device. 

032. The method of dalm 831, wherein at least a portion of the expandable tubular 
member has a hfgher ductility and a lower yield point prior to the radial expansion and plastic 
defonnatlon than after the radial expansion and plastic deformation. 

833. The method of claim 831 /wherein at least a portion of the expandable tubular sleeve 
has a higher ductility and a lower yield point prior to the radial expansion and plastic i • 
defomiation than after ttte radial e)cpansion and plastic deformation. 

834. The method of dalm 831 . further comprising: 

pulling the adjustable expansion device dirough the expandable tubuter member. 

835. The method of dalm 831 , further comprising: 

pulling the adjustable expansion device through the expandable tubular meniber 
using fluid pressure. 

836. A system for radiaOy expanding a tubular member, comprisbig: 

means fbr positioning an expandable tubular member, an expandable tubular sleeve, 
and an acQustable expansion device within a preexistfrtg structure; 
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means for increasing the size of the adjustable expansion devioe to radially expand 
. and plastically deform at least a portion of at least one of the expandable 

tubular member and the expandable tubular sleeve; and 
means for radially expanding and pIdst}caUy defomiing at least another portion of the 

exparKlable tubular member using Iho adjustable expansion device. 

837. The system of claim 836, wherein at least a portion of the expandable tubular 
member has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. 

838. The system of daim 836, wherdn at laast a portion of the expandable tubular sleeve 
has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic defonnation. 

839. The system of daim 636. further comprising: 

means for puffing the .adjustable expansion device through the expandable tubular 
member. 

840. The system of daim B36, further comprising: 

mear)S for pulKng the adjustable expansion device through the expandable tubular 
memt>er using fluid pressure. 
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